(l9)0*H#fFJf (JP) (12) 43t ^ 4# If ^ $g (A) (H)ttfFfflK£n#* 

^m^7- 138230 

(43)&MB ¥^7^(1995) 5£30B 



(51) IntCL 8 
C 0 7 D 213/38 
A 6 1 K 31/495 



F I 



ABF 
ABM 
ACD 
ADA 



9454-4C 
9454-4C 
9454-4C 
9454-4C 





1$BPF5-283111 


(71) HHHA 


000231394 












^5^(1993)11^120 




*Rjff*R*f *K5HT 2 T B 2 # 9 ^ 






(72) mm 


















*- 








^*^ffpff^iiis*iJj4t»r4 -5ii 






mmm 










*C|5^:|E^*tUg:*Bl22 -499 
















*RjffK«lff«feS 1 -13-302-1005 






(74)ftSA 
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(57) [gift] (4tE*) 
-*5*[ I ] : 



(R 



a/ 



CH-N N-Y-CO-R 2 



/Un^rS/S, -CF S , -N0 2 , -NH 2 § 
-OH, C^CgT^^I, 



-o- 



-c 4 r 
r A** A* 

(CH 2 ) nCH 2 -R 3 (flLR 
2 -^^/vS, 2 - h° V Vsvmm ; Y ft/p- < t 



3 r± ( 



-i- 



in** i ] i ] 



.CH-N N-Y-CO-R 2 



[I] 



R X ^H, C1~C4T/V^/VS, Cl-C4T/Vn 
^P^>\ -CF 3 , -NO z , — NH 2> -N 
HCOCH3 ; R 2 ft-OH, Cl~C87VWa*$/£, C 
3~C6^^nT/^/^-Cl~C4T/V^^r^S, C3— 
C6^pT;^;^^E C1~C4T/v^^v / -C1 
-C4T;V3^->S, Cl-C4t Kn^>7;^3^ 

/Mf/^xjv?-/^^^ CI— C4T;v3r/wT^ 
/I, -0(CH 2 )nCH 2 -R 3 S(R 3 ^7x^S_h 
^C1-C4T/V*/KT5: Cl~C4T/V3^v-*4 

T% iV^xrWE) ; A^^^^/vS, l*fcf!2- 

Cl-C4T/V^r/VS, Cl~C477V^3rv^ />ny 
>\ -CF 3 , -N0 2 , -NH 2 tfctt-NHCOCH 3 

mkyI*fctt-CH 2 CR 4 =CH-I(R 4 fiCl 
— C4r^3*VlS) ; n te: 0 — 3 £r^1" 0 fcfU R x 
7^H, A^7x^/^S, Y^-CH 2 CH = CH-It3 

[«I*S4] : 
lit 2] 



.CH-N N-Y-C0-R 2 
A: ^ — ' 



[I] 



R^H, Cl-C47;^l, Cl-C4T/V:n 
^>S, /M=r^>, -CF 3 , -N0 2N -NH 2 , — N 
HCOCH 3 ;R 2 tt-OH, CI— C8TA^ ^yK, C 
3— C6v^pT/V^/V-C1— C4T/^3*->*, C3- 
C6^n7^t*^ CI— C4T/Va*Sx-ci 



— C47Vl^3r>'3i, CI— C4fc Kn^r^T;^^^ 

v^/V^VS, CI— C4T/V3VVT 5 
-0(CH 2 )nCH 2 -R 3 S(R 3 }i7x^II 
t£Cl-C4T/V*/KT^/S, Cl-C4T/V=3^rV«* 

■j-^TvvX, 2 -^~/um-£tc\*2 - try 

C1-C4T/I^AS, CI— C4T/^*VX, /May 



^ -CF 3> -N0 2 , 



■NH 2 *fcft-NHCOCH 3 



t lf@«i:^^SS^^^S^^*^5C3-C6 
7;V*l/yS*fcB-CH 2 CR 4 =CH-S(R 4 ttCl 
— C4T/W3^r^S) ; n^0-3^t] ^£;ft5fc 0 

L 5 1 o£l±«r*«U*£ t lt^-t 5 r t £r# 
[|»*« 5 ] flfcft« 2 tlBfto i^^SWJgK 

[ft 3] 

(Ri)n €k ^ 

. CH-N NH 

[ft 4] 

X-CH 2X /H 

/ C = C \ 
H CO-R 2 

: 

[ft 5] 



(R,)n- 



. CH-N N-CH 2 \ 
A ^ f = 

H 



[la] 



C0-R 2 



-2- 



CH 2 C = CCOO-R 2 



[ft 6] 



X-CHj y CO-Rj 

c = c 



[ft 7] 



y CH-N NH 



[ft 8] 



CH-N N-CH 2 ^ /C0-R2 [lb] 

/ c= \ 

H H 



[»*3S9] -«5£: 
[ft 9] 



/ \ 

, ch-n nch,c=ch 
a/ ^ 

[ftl o] 



(Ri)' 



, CH-N NCHjC^CCOOH 



R5-OH 



t°/K n— iso— sec— r/^VV, n-^V 
fvK iso— -"^fvK sec— ^V^VK n-^;/^vK i 



<0K 



so-'V/fvK tf/M^/K ^n^> 

/K ^ b^^xf/K ^ h^i/:/nfc7K ^h^ri/^^ 
x^^ntVK 2-fcKn^xf/K 3 - fc 
Kn^^nfcVK 5-fcKn 

-(CH 2 ) n CH 2 -R 6 l(R 6 (j;3, 4 -^fl/ym 
^7 31^/^*^143, 4, 5 - h y 7* F^rV7x^ v 

[ft 1 1 ] 



(Ri)n- 



<0k 

y CH-N^ ^NCH2C=CCO-OR 5 



PC] 



[ftl 2] 



(Ri,n €k ^ 

. CH-N N-CH 2 \ 

A ^ / C: 

H 



/C0-OR 5 



[lb*] 



H 



mx & s ] -e^ $ tt 5 tr^ 5 
[0001] 

[0002] 

mmfttLXlZ, #lf3-2 4 6 2 8 7f& 

VAX* LT^rffl-e&5i:IB«$nTV^536S*(D3ji*J- 
[ftl 3] 



CH-N^ / N-CH 2 CH 2 CH 2 COOC 2 H 5 *2HCl ft^ftA 



£fd, #PSB§5 9 -6 2 5 7 * : 

[ftl 4] 



-3- 



CH-N N-CH 2 CH=CHCOOC 2 H 5 '2HCI 



[0003] ^n*-et*#<«5gtt^^5vsi!iSffl3S 

Sit lt-«T £t t ^ ^ 5 yflUB #11 < , J.ofE#H^ Jt-« 
[0 0 0 4] 

ttwmmmt. i ] : 

[ft 1 5 ] 



.CH-N N-Y-C0-R 2 [I] 
Pf X — / 

RjttH, Cl~C4T;v^-;v£, C1-C4T/V3 



CF, 



-NO, 



■NHr 



-N 



HCOCH 3 ;R 2 a-OH, Cl~C8T/^^^rixS, C 
3— C6^nT/V*/V-Cl— C4T/U3*5/*, C3— 
C6^PT;V*/m^ CI— C4T/V3*^-C1 
— C477V=J^>'g, Cl-C4hFn^T/V^^^ 

/V^/Vt^y v^/V^v'S, Cl~C4T/V^r/ur ^ 
/i, -0(CH 2 )nCH 2 -R 3 I(R 3 »7x^± 
fcCl— C4T/V*/VT5 CI— C4T/V=J*^*4 

Tt J^y^/t^S) ; A^^m^/VS, l*fcf4 2- 
i-y^/um, 2-^^£i£/'cte2-t: o y ^S^fe 

CI— C4T/V^/VS, CI— C4T;V^3rv-£, />p^ 



>\ -CF 3 , -N0 2 , 



■NH 2 Sfctt-NHCOCH 3 



t i^±or:i:jfe^*fcttHSflie^S:^rr5C3-c6 

T;^I/yi^fdj;-CH 2 CR 4 =CH-S(R 4 flCl 
-C4T/V:n3rv^) ; n tt 0 — 3 SrgcT ] •C^StuSJff 



[o o o s] ^mmomm-^iii^, R L x*^$ti 

6, Cl-C4T/v^/v^i: LTta^fvK n - 
^nb°/K n-r/fvVg; CI— C4T/V^v'«fc LT 
»7< 3if^> % n-^n^V, iso-r/ntf* 

y*, 3 9*8S*tf&*tS 0 R 2 ^§tv5> C1-C8 

^r^t^^ iso-^^V/^^V ; C3— C6V^ n 
T/V^-Cl— C47Vl^3rv'St Lttt^P^n fcf 
/i^^K*-^ ; C3— C6^?n7^*;v*^it L 
-Cfi^n^^v^^S ; CI— C4T/Va*i/-C 

S; Cl-C 5 t Kn*V7^3*Vlit LTS-OCH 
2 CH 2 OH, -OCH 2 CH 2 CH 2 OH, -OCH 2 CH 
(OH)CH 2 OH, -OCH 2 CH 2 OCH 2 CH 2 OH 
£; Cl-C4T/V^r/VT^ /Sdr LTft^ fvKT^ A 
a^vVTSA ^ntVKT^A iso-rAnf/VTS 

a ^f/vr^y, ^^T5/363is**fbns« 

[0 0 0 6] R 2 T^Sti5> -0(CH 2 ) n CH 2 -R 3 
tp<Z)R 3 T^^*b5Cl- C4T/V^r/VT S UTtt 
7 fvi"T 5 7 , mfyi^T^A n-^n tf/l/T ^ A iso 
-zfn\?;vT^/, S^^TSA *Jx&)V7%J 
S; CI— C4T^^^^&^VM^7^^^v ; >t^rv'S"e 

^^^^re/y^^/K 3, 4, 5 - MJ * Y^-yy 
;um&mfbtiZ>o A^JJiS, Cl-C4T;v^;v£ 

-by 7/^n^f;V7xr:/vS ; CI— C4T/V3*V 
/K m— 7 h^r^y^ai^/K o— ^ F^>7x^I ; a 

[0 0 0 7] YTf*$ttS, rfijjg^*fctt^fi3jg^Sr 
4>&< fct lffl«±^rt-5C3-C6T^*^^aEi: tt 
ii-CH=CH- -CH 2 C = C- -CH 2 CH = C 
-CH 2 CH 2 CH = CH-, -CH 2 CH=CH 
CH 2 — N 

lit 1 6 ] 

H H H 

(E) -CH 2 C=Ov -CH^C=CC=Cv (Z)-CH 2 C=C- S 

e>^So H lf:Y^ft§-CH 2 (?I? 4 =CH- 



-4- 



[0008] *3SW©tfria-jRS;[ i ]-e^$*i5ft£-«i 
«, mm.. Hft**it mm, mmm^mmm, 

"ri/>fyi, ^^tt Py^t, i/a 



a^©^JS1£. T>^=-p^m., ^f/vr^y, 

[0 0 0 9] ttts, -jR*[i]fc:*ivvc, 
\cm<5 < e , z gBftHttfrfe J: tWr^flfl^ft*^ < 

©#tfefc J; r» fi^s - t &X # 

-So 

[ft 1 7 ] 



[ft 1 8 ] 



tRi>r CK 
mi 



CH-N NH + X-Y-CO-R 2 



[III] 



a/ 



/ V 

CH-N N-Y-CO-R 2 



[I] 



(Rl>i 



CH-N NH + BrCH 2 C=CCO-R 2 , CH-N^N-CH 2 C=CCO-R 2 

H A H 



[0 0 10] 



[II] 



[IV] 



[ft!9] 



[la] 



CICH 2 C = CCO-R 2 



H 2 



[VI 



H H 

I I 

ClCH 2 C=CC0-R 2 



[VI] 



y CH-N NH 



[II] 



y CH-N^ ^N-CH 2 C=CCO-R 2 



[lb] 



[ft 2 0] 



<*i)n- 



y CH-N NCH 2 C-CCO-R 2 * 



[Ic] 



H H 

/^\ ' ' 

CH-N N-CH 2 C=CCOR 2 

K ^ — ' 



[lb] 
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Ut2 1] 



Ut2 2] 



Ut2 4] 



M22 5] 



[ft2 6] 



.CH-N NH+CH=CC0-R 2 — ^ .CH-N NCH=CHCO-R 2 
fit N / A' N ' 

[II] [VII] [Id] 



(Ri)n- 



.CH-N N-Y-COOH + y CH-N N-Y-CO-OR s 

PC PC — / 

[le] [VIII] [If] 

[0 0 11] {it 2 3] 

y CH-N N-Y-GOOZ + X-R 7 — y CH-N N-Y-CO-OR 7 

[ig] [ix] [iti] 



(Ri)n 



jCH-N N-Y-CO-R 2 ,CH-N N-Y-COOH 

[I] [le] 



(Ri)n 



^yCH-N^ ^NH +XCH 2 C=CH y, CH-N^ yslCH £ C=CH 

[II] [XI [XI] 

. CH-N NCH 2 C=CCOOH 

a' 

[N] 



y CH-N^Jn-Y-COOH yCH-N N-Y-COOZ 



[le] [lg] 

[0 0 12] Aim, *»W<Offc-&*[I]fr«3BrrS*' ^IR&S^ttigflE-^ ltt»S9 1 LTcojaScD# 



-6- 



fc±<, Mx.fi, y-^/-/K ^^y-/K iso-r/n 

7tFP77^ i?:t=*-ifV, Tirl^, Ti?h~by 
/V, N, N-^f;v*Mr$K, v^fvV^/P^^r 

fi, Mx.«, Ki^y^, stf^y^ m^** 

[0013] Bjfefi, *»W©fc#*[I a]^»5£^5 

*5fccD-efci<, Mx.fi, /K 3^/-/k 

iso-yn/^V-/K n-7 , ^/-/V^CDT/V3-/V^ 

irh—hy/K N, N-^^f;V*;VA7$ K, v^^- 

z,m.mt lxix fflx.it, y * a, m^-t- by? 
a, MK/K** y m*»-y- h y try 5? 

hpai^T5>#*#rf fell*. 
[0014] cSctt, I b ] ^»5g-T5 

#8reS>3„ CSefcttoT, S-Igt Lt-K[V] 
£*ft5^n^>{b:/^lSifi*£ry >- K9-(Lindl 
ar)ft6«E©#*TT?g5ftt!a7C-r5 ^ t fc i 9 , -jRS;[V 

t LTii, raS£Pfl*L&i^i^&£t©T:"fc J; 
<, Mx.ii, /v, x.*/— /v, iso-^o/NV 

KP7 7V, S^3r1*->\ Ti?b>\ Tth~YV/K 
N, N— i ^f/V*M7 5 K, v^fvP.x/VJj^v-'K 
^©litt^tt, -0"1f>\ b/l^i^ ^pp 
*^A#»*Stt^^^(f P>ft, *fc, SJ&fittSJT 

*-e©*6H-eS>3 0 

[0 0 15] m^Ut LT-«S;[V I ]Tvt$^5Z 

miL(D^^>i^mt-m.^i 1 1] ^#1-5^9^ 



ftS^PBW&Stti LTii, S*SSrPI#L*v^t)v^4S 
%©-?%<£<, Mx.fi, A\ x*/— 7V, iso 

-:/n/V-/K n-7*?y-;vf©7;V3-;v^ 
15, fh7tKP77^ v^^f-y, Tirh^, Tir 
h^MJ/K n, N-^f;i'*;VA75K, v^fvv 
b ^ttSttSit^s^f e>ft, 
S^f4ft*PT7)^^*©51®aS4T'<7)t5HTlT 

St b-Cfi, Mx.fi, SH* y m^-t- b y 17 A, 

!7A % ^H*3H^hy7A, t°yv=V, b 
yifA-75^W 6ft 5„ 
[0016] Djfett, #3&fH I b ] 

^f-v, r-trh>-, r-trh=hy/K n, n-v^^ 

-<^if>-, h/VJi>^ df->Ix>-, ^ 13 

So 

[0017] Efefi, Hu^-^cn-e^^tis-ft-g* 

®5*>> Y#-CH=CH-Tf*5ft^ft[I d]*$iig 

Srlfi*L*v^9v^*5fe©-et>J:<, Mx.fi, * 9 
/— /K 3^^/— /K iso— y^n^^y— /V, n-y^/ 
-/v#(7)r/v=i-/v^Stt, fF7tFn77^ v 5 ^" 
drf-y, Tirb>-, Tirh=hy;K n, N-^^^/W 
*/VA7 5 K, y^f;W;«dr>'KfO#7'c h ^tt 

[0018] Ffefi, I f ] £»f 5 

^^sf^ifcn^wifefWBSt-jKSCvi 1 i] 

t/55-e^5 0 S;[VIII]f, R 5 {iy^/V, n-7* 
CfcVV, iso— hf/V, n — zff-jV, iso — ~f=f-/V, sec 
— :/^7K n— -<>"?vK iso— <y^/V, sec-^^^ 
/K n-^7"f;V, iso-^^/V, ^P7"nWf 
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fvK 5-kKn^yf/K 

^nfcVK 4fctt-(CH 2 )nCH 2 -R 6 S(R 6 fi3, 4 
-^l/ym^7x^f;ft3, 4, 5- h y ^ h 
^^7x^1, ntt0~3)Sr*-t- o 
[0 0 19] Rjt£*ifei:LTB:, e]ttFn 

[0020] G^tt, Jfwn<D-%st^ [i h] -e^^tt 

[I g] SrW-rS^^^^SI^^-jRS: [IX] T 
* £ ft S ^Vft T /i^A-if $> 5 

:ti5t#5o S[ig] zra^hy ^ #y 9 
A, #^>!?^*Sr, [ix] tp, xteig*, 9kM, a 

; R 7 fi£;*fvW :nfvK n-^nb>, iso-^n b° 
/V, n->^A\ iso-^^VK sec-^^K n-^^VK 
iso-^^^/K sec-^V'^VK n-^:/^7K iso-^T"^ 1 

h°/K 4-t Fn^f/K 5-bFn^^f/V 
(CH 2 ) nCH 2 -R 6 S (R 6 te3, 

y^^^zc^/vtfctta, 4, 5 - h y ^ h^7x 

r^h^hy/K n, N-Wf/v^^T? H\ 
[0021] Hfett, — r^S^Sft^co 

R/-OH^5ft^ [I e] (DW&mvk 
6 Q Hftl:ftoT, [I] <K R 2 ^C1-C4T 



StuSftfc LTttlHk «J8MM S , *fc> SStLTS 

*sift^ b y * a, TkKft^ y ^ih- h y ^ 
y h y s^s«t u 

[0022] i jfett, [ i i ] 

[II] ^^Tl-§t: 0 ^y^yR^#:iC-^S: [X] ^ 

-jKS; [xi] -c^SixS^tf^vtf^?^^** 

7bFn7?^ i^^f-y, Ti?b^, Tirb^hy 

y h y k^** 

^y mm^mi-hv^^ t:°y^^ hsxf^ 

r$v^WbttSo Jg^X©i:LT, [X 

i] ^tt^ypt^/i/t^^^yliRci-c^ 
;P^;vy^^A, ifcaiJR7^©!Jf ^AT^K 

S^Sr.fctJ:9fb^« [Ii] ^aiig-rsrt^f 

[0 0 2 3] *4BKfeKl*W5Cl--C4T/U*/l/5^9 

tVvy^r>A^ iso-^n tVvy n-^f;Hlf !) 

A, iso-^/vy f^, sec-^^/vy ^-^A, tert- 

iso-^P tf/u^-x/K Th7tKP77^ ^*3r* 

[0024] j ifefi, *mw<Dit&m [ i g ] ^Mit-r 

5*&T*fe5 0 JS«oT, -jRS; [Ie] ^#1-6 

g]*«Jfrf-5nfc!SS"Cf 5o [i g] 
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*g£ft# *$ft^- h y *»fb*/i/'>fif 
a, utt^st* y ^. m&mm-r r y ^ a, mm-r v 

[0025] |fJfB*|ss^ft•^!(t)<z)K5g?^5^i^^v^Tt^l^If: 



Pet Lrm^tiz>wm-f8&: [in -e^ftsft-a- 

4 13?V • f-^cci^^. (Journal of Phrmaceutica 
1 Sience) ^6 7^ 9 0 01, 197 8¥^tC|B«S 

[ft 2 7] 



(R,)n<gV < F '1>"<B> V 
^C=0 XHOH > — ' : 



hn CD nh 



-f&H [ill] (isXXfZMcf&ivZT^ [I I 
•y-;v • • 7^ y * y • >r $ • v s^-r ^ (joum 

al of American Chemical Society) |7 3f> 3 0 9 



^CHCI [II] 

II, 19 5 i^tf{riB*$n5ft-&«b-e&fJ, 
£ Sl-C^ $ ft 5 77 & K ± 9 Mfrt- 5 r t & -C* 5 o 
[ft 2 8 ] 



[ft 2 9] 



1)S 

CH 3 (CH=CH)mCOOR 5 
m:1-2 



NBS 



BrCH 2 (CH=CH)mCOOR 5 



la] 



2;S 



HCI 



XCH 2 CH=CHCOOEt *~XCH 2 CH=CHC0OH 

im^iS^^ [I I la] if, RgfSt&iE^C 



SOCI 2 



/W, n-^P/V-ZK iso-T'n/V— /K n-^f$ / — 
A\ iso-~7# / — sec-~ff> /— /V, n-^V^/ — 
iso-^<^^y— /V, sec-^^-y/K J 

— ;K iso-^r/^y — /v, ^yn^nbVky ^y-/v, 

•^B^f7- /V, y bdrv-^y-zK y p^yy 
h ^->i^7 — /K a: h ^r/n/V- 
zK 2-t Fn^->x^/-;K 3-t p'odf^n^ 
/-/V, 4-tFn^>7^7'-/v, 5-fc Kndf-i<"< 
^y— /K 2, 3 -i?t Fn=3rV7°n/^/— /K £fc 
ilHO (CH 2 ) nCH 2 -R 6 I (R 6 *5 itFn l*tffiEt£ 
PC) ftifCDT^a— /WS*fc(*Ti^e-~T, y^VKT 
Sl^ xf;V7-;y, n-7*Pt:>7 5y, iso-^nt° 

[0026] ^^rofufB-lfi^ [i] -e^ftsffft 
-f, stru'A'^-ft5fflic«ir»»), 71/ 

t-ttsjtue-^ft, aur, *se, mm. m 

T, te*ftg^£>T*ffl-r:-&5 0 #38Wftl^£*£!li 



— ► XCH 2 CH=CHCOCI —►[IN] 

co^Mi; LTil, ffiWffl, /#J6ffl, I£ 

tt^J&itJ^J^WbftSo rft&©jypj©liKfc: 

[0 0 2 7] gPS!l(C*^V^T{4, R^JfcLT, ^KC 
ft, fL«, D-^y-h-/K fV7y, MSt/Vn- 

^, t Kp^f^p-^, *°y bf^/nfD y k 

V, if^^^# ; '/t^i: LT, ?r7!Jy|?^-7 
r>A, ^/py ; a-^^V-^JtLT, t Kn**/^u 

5„ -77, aitffl(r*5^Ttt, *tt&5VMl/flB»*^ 

Mb LT, r/K^«, ^ft^hy-72,, D-^^-b- 
/K ^y ir y ; p HfSfifflt LT, 

ii^A®^l 0 0. lmg~3 0 0mgt*fc5«S, 
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[0 0 2 8] 

i ) 4 - ^n^t^'T^R : 10.57g (0.0 5 5^ 
;v) ^)4-7n : e7ryf^f/^^7 1 /W2 0m II 
*^^/-A^f«ft-l StlCiftSIU »T, 2 0m 

l^)5N-KOH*ii^|ClTU 1.5 0$fW 

1-«o H^o°c-e2 0#w«^ K/S*&»ff*l8u 
«*x-r;^»L, ftSPT, 10%fl 

u «s*^j»*«Bfe^^^'? a assail, iay^n 

JKS, HL£6 3-6 9°C, JR*3. 4 g (3 7. 5%) % 

#5o 

NMR5 (CDC 1 3 ) ppm 3. 91-4. 25 
(m, 2H) , 5. 80-6. 33 (d, J = 15H 
z, 1H) , 6. 8 2-7. 4 1 (m, 1 H) , 9. 5 
5 ( s , 1 H) o 

fl5j v fif EI -MS m/z 164 (M + ) 
C I -MS m/z 165 (M + +l) 0 
[0 0 2 9] ii) 4-7P^ry|^7^f K : 8. 
46g (O.OSIW) W4-^D^7y8W15 
m 1 (DMA? n vft/UJ*%&&t:tf}tilTs 5.4ml (0. 

B&8 2- 8 7°C/2 lmmHg, 1R*4. 1 6 

g (4 9%) gr#5 0 

iii) 4-y f n^7 > ^^^iso-^nb7VT^ K : 0. 8 
3g (0.0 13W) cOiso-^nbWT^^, 1.9 
ml (0.0 13W) (DYy^;VT%>, 4 ml CO 
fek^ nn^/VAjg^^Tkf^T, 25g (0.0 14*- 
/V) ©4-7n^fy|^7^ KcD8m lfefc^n 

tfifeXJX^tti, fflt^6 7- 7 0°C, lR*2. 0 4 
g (76.4%) £*5 0 
[0 0 3 0] ##ffil2 

[ (4-Tth7^/7x^l/) ^a^/l^^yl/] 

i) 4-7th75/^/7i/y: lOg (0.0 
5 1^) (DA-T^j^i/ify^/i/b^^/vayvy 
^/VTSV'SrS 0ml <Dte7k?vuft;\sM£mffl£ 
it\ tK^T4. 4 g (0.0 5 6^e/v) co^ftTir^/vo 



2 0ml|*^nn^»SS:ITU 

•e-Bfeat^rSo kjs**t**u 

a-cihwl ««*e*u 1 3. 8 1 g o 

/Wj^&Wttii 17. 8 7 g (64.5%) , 1^142- 
1 4 8°CCD@lft^£#5o 

ii) 4-Tir h75y^VXt Kn— ;V : 7. 8 7 g 
(0.0 3 3^/V) C0 4-Tir hT^/^^y^^/^ 

U BW^4-7th7^^XfcKP-;l/8.1 
5 g , BME 1 2 6 - 1 3 2 < C©««fe»** 

[0 0 3 1 ] iii) (4-7th7^7x^) r7m 
^/V^ pJK: 1.2g (0.005 *M <D4- 

#L7kftT0. 5 5m 1 (0.0 0 7 5^/V) <Z)Sftft 

^mitli. s^mafisffi-rso rats*™, 

iv) [ (4-Tir F7;/7x^) y^/V^/V] 
t°^yvV : 2. 5 8 g (0.0 3 «=E-/V) (D^TK^yv 5 
^t^^/V<D h U^^/VT ^ 12ml <Z)feK^nu 
4VVAfdg«£i±\ *»T1. 2 9 g (0.00 b^r/V) 
<D4-T*te hTS/'O'Xfc KD/^nU F<0 1 3ml 

#1"5o ®S«£*gfcU 5%li«-CttW 

U 1-4 7g (9 5%) <DmM&T*:;V7TX<DBm 

NMR 6 (CDC 1 3 ) ppm 2. 07 (s, 3 
H) , 2. 1 8-3. 2 5 (m, 9H) , 4. 2 0 
(s, 1H) , 6. 9 5- 7. 6 8 (m, 9 H) , 8. 
0 2 (s, 1 H) o 

IIM EI -MS m/z 3 0 9 (M + ) 
C I -MS m/ z 3 10 (M + + 1 ) 0 
[0 0 3 2] ##ff!|3 

6-^^-2,4 -^f-^ >R:n?yl>:r.;*y/l/0) 

let 

3 2.4g (0.23^E-7U) ^y;Hfyixf;Vx^7 
7K 4 0.6g (0.2 2 8^) (DN-^P^^^y 
>f ^ K(NBS) t 0. 5 3 gtAiflStfl^^V^f^Srl 4 

om i o^^if ^^^s^-^2 ommiBMrr&o 

y=l:50) fcttU 1 0. 4 5 g (26.8%) CO^ 
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NMR 8 (CDC 1 3 ) ppm 1. 15-1. 50 
(t, J = 6. 6Hz, 3H) , 3. 97-4. 45 
(m, 4H) , 5. 8 0 -6. 4 9 (m, 3H) , 7. 

0 5- 7. 5 3 (m, 1 H) 0 

K*^#f E I -MS m/z 2 18 (M + ) 

CI -MS m/z 2 19 (M + +1) Q 
[0 0 3 3] ##ff[|4 

1- (Z/y^^;Vt^/V) -4- (2-7"nh°^/U) fc° 

2. 5 2 g (0.01 O^e/iO COl- 

/u) t°^7^^J;yi.oig (o.oiow) h 

Pai^ur5>'Sr4 Om 1 <D^#/— McWM&t, ^ 

ar-ei. 1 9 g (0.01 o^e;v) ^3-^n^e-i- 

^tV»i§ 0 S*i?»aS:4i^Kiafl£U 

-yn/AV-/Vi?SS0 H H b, 1.6 7g (5 8%) , M 
&8 8-9 O e C^)Bte*Sr#So 

NMR 6 (CDC 1 3 ) ppm 2.22 (t, J = 
2.4Hz, 1H) , 2.35-2.64 (m, 8 H) . 
3.25 (d, J = 2.4Hz, 2 H) , 4.23 (s, 
1H) , 7.10-7.5 1 (m, 1 OH) 0 
WWMJt EI -MS m/z 2 9 0 (M + ) 
CI -MS m/z 29 1 (M + +l) 0 
[0 0 3 4] 5 

1- [ (4-^PP7x^) 7;n^/M^/]/] -4- 

14.3g (0.0 5 0^V) (Dl- 
t KD^) t^7^fcJ:t/5.56g (0.0 5 5^ 
/V) co h U ^;VT ^ >&2 0 0ml co-O"!? ^irjSgtjH 
7kftTT*6. 5 4 g (0.0 5 5^) (D3-^n 
^~l-7 p nt°>'^px.5 0 a6»flSSrlNPHa«E$ 

*t"5o ^mm^nimm^^^y^^nmk, mm 

U (SEW 
gfflE: ^p P ^y : ^/-;v=50 : 1) fctf 
U 13.6g (84%) ^feJft^tLTgW** 

NMR 6 (CDC 1 3 ) ppm 2.18 (t, J = 
2.4Hz, 1H) , 2.3 4 -2.5 8 (m, 8 H) , 

3. 20 (d, J = 2.4Hz, 2H) , 4. 12 (s, 
1H) N 7. 0 2- 7. 3 5 (m, 9 H) 0 

[0035] mmwn (aso 

4- [4- [ (4-^P7x^V) y^^)V^^?V\ -1 

4. 3 g (0.01 5^/V) 60 1 - (4-^PP^yXt 
KJJ/v) tf-<9^^Sr4 Om 1 co^^if 



5. 0 1 g (0. 0 2^;V) <D4-~?u^£?X2 h ^Wt^ 

^pp^W : 0 
0 : 1) fcftU 4. 6 7 g (7 8. 1%) Oft&fflfttt 
Sr#So #fe*T/S»tt«***^^/-/V (16%) }C 

IU K 1 9 1 - 1 9 6 0 C, Jfcl;2. 8 4 g (4 7.5 
%) -eB«j«fSr#5 0 

[0036] mmm2 (Bm 

(E) -4- [4- [ (4-^PP7x^) 7x^;M 
/*■ 2ffiB£ig «t^S^8 3) (omm 

2 8. 5g (0. 2 (O (E) - 2 -v'r >'g£^ 

^^o^TVK 4 4. 5g (0. 2 5W) 60N-^n 

o. l gcoil^t:-<^yV/K fei 

^aO, te84-8 5t/10mmHg, 29. 8 
g (6 2%) CO (E) -4 -7v*e- 2 -^T^H^ 
/P^^X/P?r#5o 2fcfc. 8. 6g (0.0 3W) CO 
1- (4-^pp/<yXt Ky;v) fcV<5S?:/& 5 0 m 
lCO-<Vif^^^S^^ 6. 3 6g (0.0 3 3^ 
/!/) CO (E) - 4 -7p^-2 -^xVlf^-^/^^T 1 - 
/wiS^e/HE MJ^^/wr 5 vSrJnx., 1 RFMMMi' 

0:1) fcftU #6ix5Stfi»tt*t*K^^/-/^ 

(16%) t±5jsa»iatu #?>*x5»ie*sr2-7 p 

n/V-Z^feWISiiStf, K1 9 6-2 00U IR 
*5. 76 g (4 1%) T?gft«&£r#5o 
[0 0 3 7] gttW3 (Cg) 

(Z) -4- [4- [ (4-^PP7x'/V) y^=~;V^ 

;v^Wy»fi (MWt9 5) com® 

14. 6g (0. l^/U) (D4-?PP-2-^fy8 
r^/Lo^x/l^ 10 0ml cDTi? h yKiHSf, 
1. 1 g<D}) ^K5-ttBHW£T, 1 8l*|l|latm<D* 

**T«, SiiU «**:V!J*^* 
7A^pv^77^- mitimm : -MM^ : Tir b 
> = 3 0 : 1) MttU (Z) -4-^PP-2-7r 

yixf;px^r;v4 . 9 s g ^m&m^mt LT# 

5o ^cOft^tJl. 48g (0. 0 1W) J3«fct51. 
43 g (0. 0 0 5W) (7)1- (4-^PP^yXt 
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K V /is) \£s<y-J>%:Z Om l (D^y^iy^W-M^, 

1. Olg (0. OH/V) (Dh ] ) ^/^T^yfckTf 

i»dmf»t> i2mmmm^6o^mm 

50:1) l312[HlttU 0. 4 3g(^S«i?r# 

^-/v^^/v/^ $ / ->vx 2 mW^jS £^:S - £ fc J; 
9, Hfc^l 6 4- 1 6 6°C, afijjgiftcogtt&SrO. 0 
9 g#S D 

[0 0 3 8] ggjggH (DgO 

(Z) -4- [4- [ (4-^n7i^) 

A, • ^ (ffrg*## 9 5 ) cO®3£ 

2. 41g (0. 0 0 6 7W) 094- [4- [ (4- 
^ nn^cx/v) :7mxvvy -l-t^r^ 
/V] - 2 - ^yixf;vx^r;v^ 5 0 m 1 <DTt b 
vie***** o. i6g(oyyK7-««cottT, 

5o 7i*mwitsftftji»TS*, ras^«£»iu « 

-f- m&mm : ^PP^y : **/-^=5 0 : 
1) i-ttU &«fiift3R4*£#5o -cotcoSr^r^J; 

^[HlBteS^ii^-^J;^ Bi^l 6 4 - 1 6 6 
°C, 0. 81 g (2 6%) tf>Bftj«&&#5 0 
[0 0 3 9] %Ssffj|5 (Ejfe) 

3- [4- [ (4-^PP7x^) :7mXVM ^Vl/| -1 
-\?<<7-J~;V] -2-'fn^<y^^^-;V^^'r;V Mfrfr 

2. 8 7 g (0.0 l^e/v) 60 1 - (4-^nn/<yXk 

ftT1.29g (0.013 ^e/V) (Z)^cz b°^--/^oi^ 
/Vt7ml(Dx^/^lS^ITt5o U^h<ikW 
LWWLT< 6|g H B H^«L2. 5 g (6 5.8%) <D 6 

LIS 1 0 6 - 1 0 8 °C, iRi 1 . 9 5 g (5 1.3%) 

[0 0 4 0] ^ife^e (Fjfe) 

4- [4- [ (4-^PP7x^) :7mXVM fvW] -1 
-t°^7^/V] -2 -^T^iiso-T'P t>x^7/l/ 

• 2«igjg (ffrg*#^7) CDjRii 

1 g (0.0 0 <D4- [4- [ (4-^np^^n^ 

SlSrl 0 0m 1 <Diso--7u/<;—MzffiMl^ >K^T 

i m i <Dmmm&mTL-mMmtz>o m&'psm\s 

*^l£«&«EE**fU l.lg (Site) 



(9.9%) KiQiSBfefitU #feixaWBf*ft3i* 

/-/^fcSISSLl^l 9 5- 1 9 9U 1R40.7 
lg (64.5%) T«-fef+^ H B H (Z)a^^#So 
[0 0 4 1] gjjfem (Gjfc) 

4- [4- [ (4-^ nn^xvV) 7x^f;V] -1 

^^x/v- 2m&m 1 7) cosjjg 

1.17g (0.003 CO 4- [4- [ (4-^ 

nny^^/i^) y^xvMfvl/] - 1 - t^r^/H 
- 2 -77ytf h y £ 1 5m 1 ^feR^y 

— MCBffl L 0 . 2 7 m 1 (0.003 *e/U) (D 3 

1-7 p p/V-/^^P^7 O^MM^Lfco Ml© 

**rt-3 0 ^S5:^y^y^^^^t2vh^9^^- 

(^0i^« : ^nn^M : ^ ^/-;V=5 0 : 1 ) \Z 
#U 0.32g (2 5%) ©Jt6«Mfe*£#5o #fc 

^ajfttt****^^/-/^ (9.9%) fciflSBfcfi 

tU 0.28g (21.9%) «67W7^^) 

[0042] mmms mm) 

4- [4- (i/y^^/V^^/V) -1-^7^/V] -2- 

4.4g (0.0 12W) CD 4- [4- (v ; 7x^;^ 
5VV) - 1 - v 5 — /V] - 2 -y^ y8xf;l/x^ 

7VV£ 43ml(D5 %ffiMK1$M U 2 . 5 B?K«ift1- 

So fi&ft^ifc*^ h y ^ Ajgs-e p h 7 . 2 

: ^ #/*-a,= 10 : 1) i:#U i.6 8g (4 
2%) ©afeUIS:i5o We^SffiSI^ 
^fe#^LBt£l 08-110U iRml. 0 7 g 
(2 6. 7%) -Cgftrt&£#5 0 

[0043] mmm urn 

4- [4- (iyy^^/V^^/V) - 1 -t^^v^/v] 

1.4 5g (0.0 0 5W) CD1- (^7x-/Wf 
/W) -4- (2-/nt°x;V) t^7^y^5 0m 1 
*7K^-X/V^^|^^ S*B«T-7 8°C^^V^T 
n-^f/HJf^A-n-^tyii (1.6M) 4r 3 . 8 
ml (0.0 0 6^) ITtSo 3 O#W*<0**# 

fi**So 3 0ml ^^ffiff <JDi, x-77K^ 

tttu ^pa^^yt2iiiafflt5o te&mwt^y 
^^^At«t, #«ii*M»L, ^a^^^y-^ 

12-11 5°C, 0. 8 2 g (4 9%) , 
[0 0 4 4] ^jfeglj 10 ( J SO 
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4- [4- [ (4-^PP7i-^) 7 ?V/^-?V~\ - 
fe##6 0) <DUm 

0 . 2 g (0.0005 *M (DA - [4 - [ (4-^n 
2-:/7^g?£8m 1 ©^/-vM^Pf&^U #iM 



4-2 2 2°C, 1|X*0. 2 3 g (Site) <£> 6£JtiI£r 
[0 0 4 5] Hfjfa^JfeM^ia«Lfc^?£t^l«^^Sr 



i — r 
ft 



No 



IS s s 



(°c) 

HISS 

mm 



H' NMR 



Clm/z 
Eln/z 



CHN NCH=CHC00C 2 H 5 



106-108 
EtOH 



L 1-1. 35(t, 3H), 2. 25-2. G( 
b, 4H), 3. 05-3. 4(m, 4H), 3. 9 
-4.35(d, 2H),4.2(1H,S).4. 
5-4. 8(d. 1H), 7. 1-7. 55(n, 1 
OH) 



384 
385 



CHN_NCH 2 CH=CHC00CH 3 
(§/ • 2HC1 



171-175 
EtOH 



2. 45(s, 8H),3. 0-3. 3(4 2H) 
, 3. 7(s, 3H), 4. 25(s, 1H), 5. 
8-6. 2(d, 1H), 6. 5-7. Km. 1H 
), 7. 1-7. 6(i, 10H) 



350 
351 



CHN _NCH 1 CH=CHC00C 2 H 5 
(OY V ' -2HC1 



170-175 
EtOH 



l.l-1.4(t, 3H),2.95(s, 8H) 
. 3. 05-3. 2(d, 2H),4. 0-4. 4( 
q, 3H), 5. 85-6. 15(d, 1H), 5. 
7-7. 2(n, 1H), 7. 2-7. 6(ra, 10 
H) 



364 
365 



CHN NCH 2 CH=CHC00CH a 
<S/ ^ -2HC1 



147-151 
EtOH 



2.45(s, 8H),3, 0-3. 2(d, 2K) 
, 3. 7(s, 3H), 4, 2(s, IK), 5. 8 
-6. 2(d, 1H), 6. 7-7. Id, 1H) 
7. 1-7. 5(m, 9H) 



384 
385 



CHN NCH 2 CH=CHC0OC 2 H B 
@/ -2HC1 



191-196 
EtOH 



1. 2-1. 4Ct, 3H),2.5(3, 8H), 
3. 1-3. 3Cd, 2H), 4. 05-4. 45 
(q, 3H),5. 85-6. 25(d, 1H), 
6. 6-7.1 (in, 1H),7. 15-7. 60 
(o, 9H) 



399 
(■HI) 
399 



CHN NCH 2 CH=CHC00C 3 H 7 -n 
©/ ^ -2HC1 



186-189 
iso-PrOH 



0. 8-1.05U, 3H), 1. 5-2. 0(m 
.2H).2.5(s, 8H),3. 1-3. 2(d 
,2H),4.0-4.3Ct, 1H),5. 8- 
6. Km, 1H),6. 5-7. 5(m, 9H) 



412 
413 



CH§X 

CI 



am NCH2CH=CHC00C 3 H 7 -iso 
• 2HC1 



172-176 
MeOH 



1. 1-1. 4(t, 6H),2. 5(s, 8H), 
3. 05-3. 30(d, 2H),4. 25(s. 1 
H), 4. 85-5. 30(d, 1H),5, 75- 
6. 15 (d, lH),6.7-7. 15(m, 
lH),7.35(m, 9H) 



412 
413 



[0 0 4 6] 
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lit 

o 

I $3 
I No 



1 10 



m & sc 



CHN NCH 2 CH=CHC0OC 4 H9-n 
<^ ^ -2HC1 



CHN NCH 2 CH=CRC00C 4 H 5 -iso 

^ -2HC1 



CHN 



NCH 2 CB=CHC00C B Hu-n 
• 2HC1 



CO 



170-175 
iso-PrOH 



132-137 
iso-PrOH 



154-159 
iso-PrOH 



H* NMR 



0. 8-2. (Km, 7H), 2. 45(s, 8H) 
, 3. 1-3. 2(d, 2H), 4. 0-4. 3(t 
,2H),4.3(s, 1H),5. 8-6. Km 
,1H),6. 6-7. 50n, 10H) 



0. 9-1. 0(d, 6H)1. 5-2. Km, 1 
H),2.5(s, 8H),3. l-3.2(d,2 
H),3. 85-4. 0(d, 2H), 4. 2(s, 
1H),5. 8-6. Id, 1H), 6. 7-7. 
5(m, 9H) 



0. 9-2. 0(m, 9H),2.4Cs, 8H), 
3.0-3. l(d, 2H),4. 0-4. 3(t, 
2H),4.3(s, 1H),5. 7-6.0(ii. 
1H), 6.5-7.5(m, 9H) 



11 



Cl^\ 



CHN~NCH 2 CH=CHCO0C 5 H, ,-iso 
• 2HC1 



130-135 
iso-PrOH 



0. 9-1. OCd. 6H), 1. 5-2. 0(m, 
3H),2.5(s,8H),3. 1-3. 2 Cd, 
210,4. 0-4. 3(t, 2H).4.3(s, 
1H),5. 8-6. 05 Co. 1H),6.6- 
7.5(b. 9H) 



112 



CHN NCH 2 CH=CHCO0CH 2 -< 
®T ^ -2HC1 ^ 



125-130 
iso-PrOH 



0.2-1.5(a. 5H),2.5(s,8H), 
3. 1-3. 2(d, 2H),3.95-4.05( 
d,2H),4.3(s, 1H),5. 9-6. 2( 
n, 1H),6. 7-7. 5(m, 10H) 



13 



CHN NCH 2 CH=CHCOO< > 
^ -2HC1 



146-152 
iso-PrOH 



1. 0-2. Kb. 10H), 2. 2(s, 1H) 
,2. 45(s, 8H),3. 0-3. 25(d,2 
H),4.2(s, 1H),5. 7-6. 2(d, 1 
HX6. l-7.0(i, 1H), 7. 1-7.6 
(s, 9H) 



14 



c 



CHN 



NCH 2 CH=CHC00CH 2 CH 2 0CH 3 
• 2HC1 



124-128 
iso-PrOH 



[0 0 4 7] 



2.5(s,8H),3. 0-3.2(4 2H), 
3.4(s, 3H),3. 5-3.8(1, 2H), 
4. 1-4. 3(m. 3H),5. 8-7. 5(m. 
11H) 

wch 
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i — r 

Kb 

I 1=1 

It) 
I No 



SI i§ 



I 

! (°C) 



H' NMR 



Kft 

CIn/z | 
Elm/z 



15 



cl ^O\ ^ I ll.0-1.3(t,3H),2.4(s,3H) 

CHN NCH 2 CH=CHC00CH 2 CH 2 0Cfi 2 CH 3 1123-128 I, 3. 0-3. 2(d, 2H). 3. 3-3. 8( 
•2HC1 |iso-PrOHim,4H),4. 1-4. 3(m, 3H), 5. 8 

1-7.5(1.111) 



442 
443 



116 



CHN NCH 2 CH=CHC0OCH 2 CH 2 0H 
<Q/ ^ -2HC1 ! 

I 
I 

1_ 



ll.25-l.7di, 2H3.2. 4-2. 95( 
a, 8H),3. 25-3. 5(d, 2HL4.2 
|-4.6(B,3H),6.0-6.4(d, 1H) 
l,6.7-7.1(i.lH),7.3-7.7(i 
l,9H) 



414 

415 



CI 



117 



"0\ y-y ! ll.75-2.25(i,2H),2.3-3.3i 
CHN NCH 2 CH=CHC00CH 2 CH 2 CH 2 OH I [ Cm, 8H), 3. 1-3. 35(d, 2H), 3. 



428 
429 



2HC1 



18 



ci^O\ 

c: 



l6-3.9(t,2H),4. 2-4.5(i. 3H 
I), 5. 8-6. 2(d, lfl), 6. 55-7.1 
Id, IE), 7. l-7.6d, 9H) 



CHN 



NCH 2 CH=CHC00(CH 2 ) 4 0H 
OCCH 
HCCOOH 



I 11.6-1. 7d.4H), 2. 42(s, 8H) 

1153-157 |3.0-3.15(d,2B),3.4(t,2H) 

I AcOEt |4.1(t,2H),4.18(a,lH).5.9 

I I (d, lfl), 6. 62-6. 8(1, 1HX 7. 

I 103-7. 35(m, 9H) 

H i 



443 



119 



Cl-<g\ ^ \ |l.l-1.35(t,3JD.2.4(s,8H) 

CHN_JCH e CH=CHC00CH 2 CO0C 2 H 5 1130-135 , 3. 1-3. 4(d, 2H), 4. 0-4. 4(q 
• 2HC1 | iso-PrOHl , 2H), 4. 2(s, 1H), 4. 55(s, 2H 

1)5. 8-7.5(ra. 11H) 



456 
457 



CHN NCH 2 C =C COOCH 3 
^ -HC1 



12. 39-2. 62d, 8H),3. 42(s,2 
1125-128 |H),3. 74(s T 3H). 4. 20(s, 1H) 
I 17. 10-7. 40 Cm, 9H) 



382 
383 



21 



_ CHN NCH 2 C =C C0OC 2 H 5 
Q/ ^ -HC1 



[004 st 1- 



|1.30(t,3H),2.42-2.70d.8 
122-125 |H).3.48(s,2H),4.25(q.2H) 
I |.4.36(s,lH).7.15-7.48(m, 
! I9H) 

J rarfci 



396 
397 
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i — r 

Utl 
i ^ i 

INoI 



1231 



1241 



1281 



[0 0 4 9] 



129 



I L 



m & a 



CL 



1221 <g\ 

CHN NCH 2 C^CHC00C 2 H 5 
@/ " '2HC1 



/CI 



CHN NCH 2 CH=CHCOOC 2 H 5 



CHN NCH 3 CH=CHC00C 2 H 5 
• 2HC1 



|25[ CHN NCH 2 CH=CHC00C 2 H 5 

<0/ ^ -2HC1 



26| ~ CHN NCH 2 CH=CHCO0C 2 H 5 

W W -2HC1 



1271 CHN NCH 2 CH=CHC00C 2 H 5 

W -2HC1 



CHN NCH 2 CH=CHCOOC 2 H S 
• 2HC1 



CF 3 



(O 

)=<;CHN NCH!CH=CHC00C 2 H 5 
<Q/ ^ • 2HC1 



(°C) 



182-186 
EtOH/ 
MeOH 



181-186 
EtOH 



185-189 



170-175 



161-164 
EtOH 



206-210 
EtOH 



193-196 
EtOH 



H' NMR 



I. l-1.55(t, 3H),2. 4(s,8H) 
,3.0-3.2(d, 2H),3.95-4.4C 
Hi 3H),5. 7-6. l(d, 1H),6.5- 
7.5(n. 10H) 



L.l-1.4(t, 3H),2.4(s, 8H), 
3. 0-3. 2(d, 2H), 3. 9-4. 3(q, 
2H),4.75(s, 1H),5. 65-6.1 
Cd, 1H). 7. 1-7. 4(n, 10H) 



l.l-1.35Ct. 3H), 2.2(s, 8H) 
2. 9-3. Kd, 2H),3.8-4. 2(q, 
3H),5. 6-6. 0(d, 1H),6.5- 
7.0(n. 1H),7. 1-7. 4(n. 9H3 



1. 1-1. 4(t, 3H), 2. 5(s. 8H), 
3. 0-3. 2(d. 2H), 4. 0-4. 4 Cm, 
3H). 5. 8-7. 5Cn, 11H) 



1. 15-1. 45(t. 3H),2.25(s,3 
H),2.4(s,8H),3. 0-3.2(d,2 
H),4.0-4.4(q, 2H),4.2(s, 
lH),5.8-6. 15(d, IB), 6. 7- 
7. 5(n, 10H) 



L 15-1. 5ft, 3H),2.5(s, 8K) 
.3. 1-3. 3Cd, 210, 4. 0-4. 5<q 
,2H),4. 35(s, 1H), 5. 8-6. 2 
Cd, 1H). 6. 7-7. 2(n, 1H>.7.2 
-7.7<n,9H) 



L.3-1.6(t, 3H),2.6Cs, 8H), 
3. 2-3. 45(d, 2H),4. 1-4. 5(m 
,3H),5.8-6.3(d, 1H),6. 6-7 
,l(i, 1H),7. 2-7. 9Cm, 9H) 



l.l-1.5(t, 3H), 2. 4Cs,8H), 
3.0-3.3(d, 2H). 3. 9-4. 4 (q. 
98-102 |2H),4.7(s,lH), 5.7-6. Hd, 
1H). 6. 7-8. 2(m, 10H) 

mM 
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&i m m « 
til 

No| 


a) 


H' NMR 


WM i 

Clm/zl 
Elm/z 


1 CHsOYQX /-% 
301 CHN NCH 2 CH=CHC00C 2 H 5 
1 ©? ^ -2HC1 


181-185 
EtOH 


1. 1-1. 4Ct. 3H),2.45(s,8H) 

3. 0-3. 2(d, 2H),3. 75(s, 3H) 

4. 0-4. 4(q, 2H),4. 2(s, 1H) 

5. 8-6. 15(4 1H), 6. 5-7. 5 
Ci, 10H) 





31 



_ CHN NCH z CH=CHC00C 2 H 5 
<gy W -2HC1 



135-140 



1. 15-1. 4(t,3H), 2.45(s, 8H| 
),3. 0-3. 2 (4 2H),3. 95-4.4! 
Cq. 3H),5. 7-6. 1(4 1H), 6. 61 
5-7. Kb. 1H), 7. 25(s. 5H), I 
7. 4-7. 7(d, 2H),8. 0-8.2(4 I 
2H) | 
h 



409 
410 



32 



CH 2 CNH-@\ 



148-153 



_ CHN NCH 2 CH=CHCOOC 2 H 5 
<& W -2HC1 



1. 1-1. 5(t, 3H), 2. Ks, 3H), I 421 
2.45(s,8H),3.0-3.3(d,2H)| 422 
,3. 9-4. 45(m, 3H), 5. 7-6. 2(1 
d, 1H),6. 4-7. 0(m,lH), 7. 0-1 
7. 8(n, 10H) ! 



33 



CHN NCH 2 CH=CHC00C 2 H 5 
Cl-Q/ ^ -2HC1 



212-217 
EtOH 



1. 15-1. 45(t, 3H),2. 45(s.8l 
H), 3. 05-3. 3(4 2H), 4.0- I 
4.45(q, 2H),4.2(s, 1H), 5. 8 1 
-6. 2(d. 110. 6. 7-7. 2(m, 1H)| 
, 7. 3(s, 8H) | 



432 
433 



34 



CHN NCH 2 CH=CHCOOCH 3 
F-@/ ^ -2HC1 



171-175 
EtOH 



2. 45(s, 8H), 3. 05-3. 25(d. I 

3H), 3. 7(s, 3H), 4. 2(s, 1H), | 386 

5. 8-6. l(d, 1H). 6. 8-7. 5(n. I 387 

9H) | 



35 



CHN NCH 2 CH=CHC0OC 2 H s 
F-®/ ^ -2HC1 



196-199 
EtOH 



1.2-1.4(t,3H),2.5(s,8H), | 
3. 1-3. 3(4 2H), 4. 0-4. 5 (q, I 400 
3H), 5. 8-6. 2(4 1H), 6. 8- I 401 
7. 6(m, 9H) | 



36 



CHN NCH 2 CH=CHC0OC 2 H 5 
CH a O-(g/ ^ * 2HC1 



164-169 
EtOH 



1. 15-1.5(t.3H),2.5(s. 8H)I 
,3.05-3. 25(4 2H), 3. 75(s, I 
6H), 4. 0-4. 45(q, 2H).4.2(s| 
,1H),5. 8-6.2(4 1H),6. 7-71 
. 50n, 9H) I 



I L 



[0 0 5 0] 



me] 
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i — r 
I ft I 

\ t frl\ 
Nol 



m m ^ 



SIS 



H' NMR 



mm 

CIm/z| 
Elm/zl 



371 




:hn nch z ch=chcooc 2 h 5 

(g/ ^ -2HC1 



176-179 
iso-PrOH 



1. 1-1. 35(t, 3H), 2. 5(s, 8H) 
3. 05-3. 15(d, 2H), 4, 0-4. 3( 
q, 2H),5.0(s, 1H),5. 8-6. 1( 
d, 1H),6.7-8.5(b,13H) 



|38| CHN NCH 2 CH=CHC00C 2 H 5 

{Q/ ^ -2HC1 



155-161 
iso-PrOH 



1.05-1. 3(t,3H), 2. 4(s,8H) 

3. 0- 3. 2Cd, 2H), 3. 95-4. 35 
(q, 2H),4. 35(s, 1H),5. 75- 
6. l(d, 1H), 5. 7-7. Km, 1H), 

7. 1- 7. 9(n, 12H) 



1391 



CHN NCH z CH=CHC00C 2 H 5 
S v -2HC1 



160-163 
iso-PrOH 



1. 32-1. 4Ct. 3H), 2. 5(s, 8H) 
, 3. 1-3. 2(d, 2H), 4. 0-4. 4(q 
,2H),4.65Cs, 1H),5. 8-6. 0( 
d. 1H),6. 7-7. 5Cm, 9H) 



C1 ^g\ rs 
1401 CHN__NCH Z C =CHCO0CH 3 

<g/ "~ kn 3 • 2HC1 



137-142 



2. 2-2. 7(i, 8H), 3. 6-3. 8(m, 
8H), 4. 2(s, 1H), 5. 15(s, 1H) 
7. 0-7. 5(m, 9H) 



1411 



C! 



CHN NCH 2 CH=CHCH=CHC00C 2 H 5 



2HC1 



177-181 
EtOH 



1.0-1.3(t,3H),2. 35(s, 8H) 
,2. 9-3. l(d, 2H),3. 9-4. 3(q 
,3H),5. 55-5. 90(d.lH).6.0 
-7. 05(m, 3H), 7. 05-7. 5(m, 1 
1H) 



1421 



( 



CHN"liCH 2 CH=CHCH=CHC00CH 3 



HOOCCH 
HCCOOH 



192-194 
AcOEt/ 
MeOH 



2. 15-2. 75(m, 8H), 2. 95-3. 3 
Cd. 2H) ( 3.7Cs,3H),4. 35(s, 
lH) f 5. 75-6. 5(m, 3H), 7. 0- 
7.65(1, lOHXDMSO-ds) 



1431 



[o o 5 rr 



ci^ 

„ Cl 



CHN NCH 2 CH=CHCH=CHC0OC 2 H 5 
• 2HC1 



162-167 
EtOH 



1. 1-1. 4(t, 3H), 2. 9(s, 8H). 
3. 0-3. 2(d, 2H), 4. 0-4. 4(m, 
3H), 5. 65-6. 0(d, 1H), 6. 0-7 
. 2(m, 3H), 7. 2-7. 45(m, 10H) 

TWtT 



-18- 



\% 

I No 



m a a 



I (t) I 
I BttA I 

I tm i 



H' NMR 



i 1 

KM 

CIm/z| 
Elm/z | 



144 



C1 ^S^ y— » 1 ll.l-1.4(t,3H),2.9(s,8H), 

CHN NCH,CH=CHCH=CHCOOCiHb 1 177-179 13. 0-3. 2{d, 2H), 4.0-4 4(«, 



•HOOCCH 

ii 



HCCOOH 



| AcOEt |3H), 5. 65-6. 0(d,lH) r 6.0-7 
I |.2Gn,3H), 7. 2-7. 45(m,10H) 

H 1 — ' " 

I |0. 7-1. l(t, 310.1. 4-1.85(n 

|,2H),2. 15-2.65(m, 8H),2.9 
1-3.3(111, 2H),3. 9-4. 2(t, 2H) 
i NeOH | t 4.3(s ( lH),5,85-6.5(m,3H 
I |),6.8-7,65(n t 10H)(DMSO-d 



145 



CHN 



NCH z CH=CHCH=CHC00C 3 H 7 -n 1 174-177 
• HOOCCH | AcOEt/ 

HCCOOH 



ci-<§\ 

CI 



NCH 2 CH=CHCH=CHC00C 3 H 7 
• HOOCCH 
HCCOOH 



I | L 35-1 6(d f 6H), 2.4-2. 85( 

-lso| 186-192 k 8H), 3. 25-3. 5(n, 2H), 4. 5 
I AcOEt/ |5(s,lH) t 4.9-5.35(m,lH),5 
I MeOfll. 9-6. 65(n,3fl), 7.2-7.75(in 
I |,9H)(DMS0-d 6 ) 



147 



^ I 1 0- 8-L OCn. 3B). 1. 15-1. 6Cm 

CHN" NCHzCH=CHCH=CHC0OC 4 H 9 -ii| 153-160 |4H), 2. 4(s, 8H), 3. 0-3. Kd, 
• 2HC1 | iso-PrOH 1 2H), 4. 08(t, ZH). 4. 18(s, 1H 

I |),5.62-5.85(d.lH).6.0-6. 
I |7Cm,3H),7.0-7.3(ni,SH) 



1 — 

I 

NCH 2 CH=CHCH=CHC0OC 4 H 9 -n| 176-181 
• HOOCCH | AcOEt/ 

HCCOOH I HeOH 



148 



CI 



lO.8-l.OCm.3H), 1.15-1. 6(m 
t,4H),2.4(s, 8H),3. 0-3. l(d 
|,2H),4. 08Ct, 2H), 4. 18(s.l 
|H), 5. 62-5. 85(d, lH),6.0-6 
|.7Cm, 3H), 7. 0-7. 3(m, SH) 



Cl-O^ i 10. 75-1. 15(d,6H), 1.75-2. 2 

CHN NCH 2 CH=CHCH=CHCOOC 4 H 9 -iso 1 188-191 1 (m, 1H), 2. 5-3. 05(m, 8H), 3. 
<q/ W • HOOCCH | AcOEt/ |3-3. 6C&2H). 3. 85-4. l(d, 2 

HCCOOH | MeOH!H) > 4.35Cs,lH),5.75-6.8Cm 
t L3H),7.0-7. S5Cm, 10H) 



CI 



150 



CHN 



NCH 2 CH=CHCH=CHC00C 5 H, 
■ HOOCCH 
HCCOOH 



I |0. 65-1. 9Cm,9H), 2.2-3. OCin 

-nl 159-162 |,8H),3.25-3.75Cd,2H),3.9 

I AcOEt/ l5-4.4Cq.3H), 5. 7-6. 5(n, 3H 

I MeOH |), 7. 0-7. 65(m, 10H) 



[0 0 5 2] 



R8] 
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i — r 
Ktl 

1 ra I 

\m\ 

INol 


to is a 


— ! 1— 1 1 

1 1 IStS 1 
| (°C) 1 H' NMR IftfrW 
1 I 1 CIq/zI 
1 1 1 Elm/zt 

— H 1 1 1 


] j 

1511 


CHN KCH 2 CH=CHCH=CHC00C 5 Hu 
<g/ w -HOOCCH 

HCCOOH 


155- 10.7-1. 15W.6H), 1.3-1. 8(m| | 

-isol 158l.3H).2.65(s,8H),3.2-3.5(| 466 1 

|AcOEt/|d,2H),3.9-4.35(q,3H),5.7| 467 1 

I MeOH|-6.75CiB,3H),7.0-7.7Cm,10l 1 

1 IH) II 
i i 1 1 


I52| 


C17q\ ^ 1 11. 12-1.45Ct,3H).2.4<s,8H| 1 
^CHN NCH z CH=CHCH=CHC00C 2 H 5 1200-203 |), 2. 93-3. 2(d. 2H), 3. 91-4. j 424 
<j3/ • HOOCCH | AcOEt/ I4(m, 3H). 5. 6~5. 9(d, 1H), 5. I 425 
^ HCCOOH | MeOH [95-6. 8(m, 3H), 6. 93-7. 45(m| | 

1 I.10H) 1 1 
1 1 1 1 


153! 


CH 3 -<SX ™ 1 |1.12-1.5(t.3H),2.25(s.3H| ! 
CHN NCH 2 CH=CHCH=CHC00C 2 H s 1 191-193 |), 2. 68(s, 8H), 3. 15-3. 5(d, I 404 i 
<fV ^ • HOOCCH | AcOEt/ |2H), 3. 9-4. 45(q,3H), 5.5-61 405 1 
HflcMB 1 MeOH ] . 9(m. 3H), 6. 9-7. 75(m, 10H) | 1 
— — I 1 1 1 


1541 


CF »"7o\ /—\ 1 |l.l-1.5(t3H).2.45(s.8H)| 1 
^CHN NCH 2 CH=CHCH=CHC00C 2 H 5 1180-183 1,2. 85-3. 4(d, 2H), 3. 95-4.41 458 1 
W • HOOCCH I AcOEt | (m, 3H), 5. 6-6. 85Gd, 3H), 6. 1 459 i 
HCCOOH I |9-7.75(m,10H) 1 1 
1 1 1 1 


155 


F^©\ 1 |l.l-1.4(t,3H),2.4Cs,8H). | 1 
CHN NCH 2 CH=CHCH=CHC00C 2 H 5 1 150-156 1 3. 0-3. 2(d, 2H), 4. 0-4. 3(q, 1 426 1 
F^C/ w -2HC1 I EtOH |3H),5.65-5.9(d.lH),6.0- 1 427 1 

I |7.1(n,3H),7.1-7.4(ii,9H) I ! 

i i ... 1 1 


156 


CBN NCH 2 CH=CHC00H 


I |1.8-2.7(m,8H),2.8-3.3(m, | 336 1 
1108-112 |2H),4. l(s-lH),5.5-6.7(m, I 337 1 
I MeOH |2H),6.8-7.7(i!,10H) ! 1 
| |(DKS0-d 6 ) 1 1 
— 1 1 1 1 


157 


! CHN NCH 2 C^C COOH 

| @f ^ 


| |2.4-2.72(i,8H),3.5(s,2H)| — 1 
1112-115 I.4.32U. IK), 6.54(s. 1H), 1 333 1 
I EtOH/ 17. 1-7. 5Gi, 10H) l(M + -l)l 
| MeOH 1 1 1 

1 1 1 1 


158 

i .. 


i Cl-®v „ 

1 CHN NCH 2 CH=CHCOOH 

i_ 


|2.0-2.8(n,8H),3.1(s t 2H), I 370 1 

109-113 |4. 05(s,lH), 5.6-6. 2(d,lH)| 371 1 

MeOH |,6.4-6.8(n,lH),6.8-7.3(ra| | 

| |,9H)(CD 3 0D+CDC1 3 ) 1 1 

i — i 
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1 1 

£1 

$3 1 
;No| 


m m a 


— 1 1 — ■ 1 

RM 1 1 
(TO 1 H' NMR 1 
1 1 1 

i mm i 1 

i i i 


i 

UM 1 

Clia/z | 
Eln/zl 


1591 


^CHN NCH 2 CH=CHC0OH 


1 75-80 


i i 

12.3-3. 0(b, 8H), 3. 2-3. 60d, I 
|2H),4.3(s,lH),5.75-6.2(d| 
|,lH),6,4-7.8(m,10H) | 

1 1 

H \ 


404 ! 

405 I 


1601 


CHN NCHjCH-CHCCONa 


1213-221 


11.5-3. 25(m, 10IO.4. 05(s, 1| 

|H), 5.65-7.7(b, 11H) I 

l(D 2 0) I 

1 1 
i i 


— 1 


161! 


CF3 7oy /-> 

^CHN NCH z CH=CHCOONa 
& ~ 


1 1 1.2-3. 4(o, 10H), 3. 6-3. 95 1 
1196-209 |(n, 1H), 5.6-8. 0(m, 11H) | 
1 1 (D 2 0) I 

1 1 1 
i i i 


— 1 


1621 


CHN NCH 2 C = C COOH 


1127-130 


|2.50-2.74(ra,8H),3.54(s > I 
|2H),4. 34(S,1H),6. 84(ra, 1H| 
l).7.24-7.54(n,9H) 1 
1 1 
H 1 


324 | 
(-C0 2 ) | 
324 I 


1631 


CHN NCH 2 CH=CHCH=CHC00H 
@f ^ -HOOCCH 


1178-180 
1 CHCls 


12. 4-3.6(b, SHU. 65-4. l(d| 
1,20,4. 45(s, lH),5.7-6. 7(1 
|n,3H),6.8-7.65(n,10H) 
|(DNS0-d 6 +CDCl s ) 
H 1 


396 
397 


1641 


^/CHN NCH„CH=CHCOOC 2 H B 

<Qf • 2hci 




|1.15-1.4(t,3H),2.5(s,8H) 
1,3. 1-3. 2(d, 2H),4.0-4.4(q 
1,2H),4. 5(s, IB). 5. 8-8. 6(m 
I.11H) 

H 1 


365 

366 1 


1651 


ci^<5\ ^ 

^-v^CHNJCHa CH=CHCO0C 3 H 6 
\Sr ^ ■ 2HC1 




|1. 1-1. 4(t, 3H),2.4(s, 8H), 
|3. 0-3. 2(4 2H), 3.9-4.3(q, 
|2H),4.35(s, lH),5.7-6. 05( 
Id, 1H), 6. 6-7. 6(n, 9H),8.3- 
18. 5 (d, 1H) 


399 1 

400 1 


1661 
i i 


^XHN NCH 2 CH=CHC00C , H , 
\Sf • 2HC1 


1 86-91 

t 


H 

11. 15-1. 4(t, 3H),2.5(s, 8H) 
1,3. 1-3. 2(d, 210,4. 02-4. 39 
i(q,2H),4. 48(s, 1H),5.85- 
I8.6OU0H) 


383 1 
1 384 1 

i i 






m 


1 0] 
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1 

1 J I- 

lit 

1 A 

1=1 

INo 


T 

1 ie S 


(TO 


i 

1 H' NMR 


-i 

Cln/zl 
Eln/zl 


i 

167 

1 
1 

i — 


MQX ^ on i 

/ p^ v CHN NCH 2 CH=CHC00^d)H) | 
W ^ -2HC1 | 


89-92 


|2.5(s,8H),3. 15-3. 25(d 2H 
l),4.4(s,lH),6.0(s, 2H), 
16.15-8. 65(n. 12H) 


475 1 
476 


68 

1 

1 — 1 


CHNJCH e CH=CHCOOCH 2 -<g>-0 f 
V -2HC1 


78-81 


12. 45(s, 8H), 3-3. 2(d, 2H), 
14. 46(s, lB),5.05(s,2H), 
|5.9(s.2HX5. 8-8. 6Cm. 13H) 


490 j 
490 1 


1 

169 


F 'QX /— v ^ 0CHs 1 
/^CHN_NCH 2 CH=CHCOOCH 2 -<g>-OCH3 1 

W ■ 2HC1 0CH 3 1 

i... i 


69-72 


|2.5(s,8H),3. 0-3. 5(d,2H), 
13. 85(s, 9H),4. 3-4. 7(m. 2H) 
, 5. l(s, 1H), 6. 1-6. 4(m, 2H) 
, 6. 5-8. 55(h), 11H) 


535 1 

536 1 


i 

70 

i 

H 


/OV CHN_JCH 2 CH=CHCO0(CH 2 ) 2 -<O^OCH S I 72-77 
W -2HC1 M 0CH s I 

1 

..... 1 


2.5(s, 8H), 3. 5-3. 7 Cm, 2H). 
3.95(s, 9H),4. l-4.6(m,3H)j 
6. 45(s. 2H), 5. 85-8. 6(m. 101 

H) | 


549 
550 


71 

! 
! 

h— 


F <^ ^ 

W ^ -2HC1 | 

t 

1 


72-77 


1. 6-3. 0(m, 4H), 2. 5(s, 8H), 
3. 1-3. 2(d, 2H),4. 0-4. 25(t 
,3H),4. 66(s, lH),5.9(s, 2H| 
), 5. 9-8. 65(m, 13H) 


549 
550 


i 

172 
h— 


^ v CHN v JCH 2 CH=CHC00(CH 2 )3-(oV0CH 3 1 72-77 
• 2HC1 M 0CH 3 I 

1 


1. 8-3.0(m, 4H),3. 15-3. 3(m 
,2H),3. 9(s,9H),4. 0-4.4(t| 
,2H),4. 5(s, 1H),5. 9 8. 6(m| 
, 12H) | 


563 
564 


1 
1 

173 

1 
! 

— 


^yCW NCH 2 CH=CHC0OCB 2 CH 2 N(C 2 H5)2 
V ' • 2HC1 




0. 95-1. 2(t, 6H), 2. 5(s, 8H) 
,2. 35-2. 9(m, 6H), 3. 0-3.2(1 
d, 2H),4.0-4.4(t,2H),4.4(| 
s, 1H), 5. 8-8. 6(m, 10H) | 


454 1 

455 1 


74 

| 


/^yCHN_JICH 2 CH=CHC00^ NCH 

-2HCl" I 

i 


87-90 


1. o-2. aim, 17H), 3. 1-3. 2(d 
,2H),4.3(s, 1H),4. 5(s, 1H)| 
, 5. 8-8. 6(m, 11H) \ 

i 

i 


604 | 

605 1 

i 



[0 0 5 5] [til] 
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i r 

Kb 



[No 



175 



176 



177 



178 



179 



180 



181 



182 



tit & St 



y~^,CHN KCH 2 CH=CHC0NHCHs 
-2HC1 



CHN NCH 2 CH=CHCONHC 3 H 7 -iso 
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The Object 

To put forward a novel compound having, despite the weak antihistaminic action, excellent 
antiallergy action and antiasthmatic action as well as low toxicity, and which is useful as prevention 
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and treatment agent of allergic disease or asthma. 
Construction 

A novel piperazine unsaturated fatty acid derivative represented by general formula (I) or a 
pharmacologically acceptable salt thereof, and a process for production thereof, and an allergic 
disease therapeutic agent containing as effective ingredient, the said compound or a 
pharmacologically acceptable salt thereof 



[wherein, Rl is H, 1-4C alkyl group, 1-4C alkoxy group, -CF3, -N02, -NH2 and the like; R2 is 
-OH, 1-8C alkoxy group, 1-4C alkylamino group, group -0-(CH2)nCH2-R3 (wherein R3 is 
(substituted) phenyl group) and the like; A is phenyl group, naphthyl group, 2-thienyl group, 2- 
pyridyl group and the like; Y is 3-6C alkylene group having at least one double bond or triple bond; 
and n denotes 0-3]. 

Patent Claims 

Claim 1 

A novel piperazine unsaturated fatty acid derivative represented by general formula (I) or a 
pharmacologically acceptable salt thereof 



[wherein, Rl denotes H, 1-4C alkyl group, 1-4C alkoxy group, halogen, -CF3, -N02, -NH2, or 
-NHCOCH3; R2 denotes -OH, 1-8C alkoxy group, 3-6C cycloalkyl-l-4C alkoxy group, 3-6C 
cycloalkyl oxy group, 1-4C alkoxy- 1-4C alkoxy group, 1-4C hydroxy alkoxy group, 
ethoxycarbonyl methoxy group, 4-N-diphenylmethyl piperidinyl oxy group, 1-4C alkylamino group 
or -0(CH2)nCH2-R3 group (R3 is a phenyl group which may have substituent selected from 1-4C 
alkylamino group, 1-4C alkoxy group and methylenedioxy group on phenyl ring); A is aromatic 
ring group selected from phenyl group, 1 or 2-naphthyl group, 2-thienyl group or 2-pyridyl group, 
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and these aromatic ring groups may have substituent selected from the 1-4C alkyl group, 1-4C 
alkoxy group, halogen, -CF3, -N02, -NH2 or -NHCOCH3 on ring; Y is 3-6C alkylene group or 
-CH2CR4=CH- group (R4 is 1-4C alkoxy group) having at least one double bond or triple bond; 
and n denotes 0-3. Wherein the compound wherein Rl is H, A is phenyl group, Y is -CH2CH=CH- 
group and R2 is ethoxy group is excluded]. 

Claim 2 

A piperazine unsaturated fatty acid derivative or a pharmacologically acceptable salt thereof in 
accordance with Claim 1, wherein Y is 3-6C alkylene group having at least one double bond of E 
coordination. 

Claim 3 

A piperazine unsaturated fatty acid derivative or a pharmacologically acceptable salt thereof in 
accordance with Claim 1, wherein Yis 3-6C alkylene group having at least one double bond of Z 
coordination. 

Claim 4 

An allergic disease therapeutic agent characterised by containing as effective ingredient, at least 
one piperazine unsaturated fatty acid derivative represented by general formula (I) or 
pharmacologically acceptable salt thereof 



[wherein, Rl denotes H, 1-4C alkyl group, 1-4C alkoxy group, halogen, -CF3, -N02, -NH2, 
-NHCOCH3; R2 denotes -OH, 1-8C alkoxy group, 3-6C cycloalkyl-l-4C alkoxy group, 3-6C 
cycloalkyl oxy group, 1-4C alkoxy- 1-4C alkoxy group, 1-4C hydroxy alkoxy group, 
ethoxycarbonyl methoxy group, 4-N-diphenylmethyl piperidinyl oxy group, 1-4C alkylamino 
group, -0(CH2)nCH2-R3 group (R3 is the phenyl group which may have substituent selected from 
the 1-4C alkylamino group, 1-4C alkoxy group or methylenedioxy group on phenyl ring); A is 
aromatic ring group selected from the phenyl group, 1 or 2-naphthyl group, 2-thienyl group or 2- 
pyridyl group, and these aromatic ring groups may have substituent selected from the 1-4C alkyl 
group, 1-4C alkoxy group, halogen, -CF3, -N02, -NH2 or -NHCOCH3 on ring; Y is 3-6C alkylene 
group or -CH2CR4=CH- group (R4 is 1-4C alkoxy group) having at least one double bond or triple 




A' 



[i] 
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bond; and n denotes 0-3. Wherein the compound wherein Rl is H, A is phenyl group, Y is 
-CH2CH=CH- group and R2 is ethoxy group is excluded]. 

Claim 5 

An allergic disease therapeutic agent in accordance with Claim 4, characterized by containing as 
effective ingredient, at least one piperazine unsaturated fatty acid derivative in accordance with 
Claim 2 or a pharmacologically acceptable salt thereof. 

Claim 6 

A prevention or therapeutic agent of bronchial asthma, allergic rhinitis, atopic dermatosis, urticaria 
characterised by containing as effective ingredient, at least one piperazine unsaturated fatty acid 
derivative in accordance with Claim 2 and 3 or a pharmacologically acceptable salt thereof. 



A process for the production of a piperazine unsaturated fatty acid derivative represented by general 
formula and a pharmacologically acceptable salt thereof 



(in the aforesaid formula, X is leaving group, and Rl , A, R2 and n have same meanings as in Claim 
1) characterised in that a compound represented by general formula 



Claim 7 




H 



COR 2 




A' 



and compound represented by general formula 



x-CH2 N /H 




CO-R 2 



are caused to react. 
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Claim 8 

A process for the production of a piperazine unsaturated fatty acid derivative represented by general 
formula 



(Ri>n CK r\ 

AT N — f c = c 



(in the aforesaid formula, X is leaving group, and Rl, A, R2 and n have same meanings as in Claim 
1) and a pharmacologically acceptable salt thereof, 
characterised in that a compound represented by general formula 



X-CH 2 y CO-R 2 

H H 



which is obtained by carrying out catalytic reduction of compound represented by general formula: 
X-CH2C=CCOO-R2 in the presence of Lindlar catalyst, is reacted with a compound represented by 
general formula 



(Ri)n CK, 



, CH-N NH 



Claim 9 

A process for the production of a piperazine unsaturated fatty acid derivative represented by general 
formula 



/ \ 



y CH-N N-CH 2 \ /CO-ORg 

^ W / C = C \ W 

H H 
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(in the aforesaid formula, Rl 9 A, R2 and n have same meanings as in Claim 1) and a 
pharmacologically acceptable salt thereof, 

characterised in that a compound represented by general formula 



<Ri)n CK 



CH-N NCH 2 C^CCOOH 



which is obtained by reacting carbon dioxide in the presence of alkyllithium with compound 
represented by general formula 



1 CH-N NCH 2 C=CH 

K 



is reacted with compound represented by general formula: R 5 -OH 

[wherein, R5 is methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, sec-butyl, n-pentyl, iso- 
pentyl, sec-pentyl, n-heptyl, iso-heptyl, cyclopropylmethyl, cyclohexyl, methoxyethyl, methoxy 
propyl, ethoxyethyl, ethoxy propyl, 2-hydroxyethyl, 3-hydroxypropyl, 4-hydroxybutyl, 5-hydroxy 
pentyl, 2,3-dihydroxypropyl or -(CH2)nCH2-R6 group (R6 is 3,4-methylenedioxyphenyl or 3,4,5- 
trimethoxyphenyl group, and n is 0-3)], and the thereby synthesised compound represented by 
general formula 



(Ri)n C?K 



a/ 



CH-N 7 \jCH 2 CsCCO-OR 5 



PC] 



is further caused to undergo catalytic reduction in the presence of Lindlar catalyst. 

Detailed Description of the Invention 
(0001) 

Sphere of Application in Industry 

This invention relates to a novel compound having, despite the weak antihistaminic action, 
excellent antiallergy action, which is useful as a therapeutic agent of bronchial asthma, allergic 
rhinitis, atopic dermatosis, urticaria and the like. 
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(0002) 

Technology of the prior art and Problems to be Overcome by this Invention 

In the prior art, a lot of compounds are known having an antiallergy action and antiasthmatic 
action. For example, as far as piperazine derivatives similar to this invention are concerned, it is 
stated in Kokai 3-246287 that following compound (A) and the like are useful as antiallergic drug 
and antiasthmatic drug, but there is no description therein concerning the efficacy thereof. 



Moreover, it is reported in Kokai 59-62577 that 4-(diphenylmethyl)-l-piperazinyl-(2-butenoic acid) 
ethyl ester represented by formula 



is useful as a cardiovascular pharmaceutical composition. However, it is not known whether 
compounds having the structure of compounds of this invention also have the same 
pharmacological action. 



So far, many antihistamines have been developed and used as a therapeutic drugs for allergic 
dermatosis, rhinitis and the like, however they have the shortcoming as a side effect of the strong 
antihistaminic action, that drowsiness and sedative and the like effects are derived from the central 
inhibitory action. So far, various studies have been carried out in order to overcome these 
shortcomings, however, the situation cannot be said to be satisfactory at present. These inventors 
looked at the aforesaid circumstances and carried out assiduous investigations, and as a result, 
discovered novel piperazine unsaturated fatty acid derivatives having excellent antiallergy action 
but weak antihistaminic action compared with the comparative drug, as well as low toxicity 




Compound A 




(0003) 
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compared with pre-existing drug, and moreover, these said derivatives were extremely readily 
synthesised. This invention was completed as a result of these discoveries. 

(0004) 

Construction of the Invention 

In other words, piperazine unsaturated fatty acid derivatives of this invention relates to novel 
piperazine unsaturated fatty acid derivatives represented by following general formula (I) or a 
pharmacologically acceptable salt thereof 



[wherein, Rl denotes H, 1-4C alkyl group, 1-4C alkoxy group, halogen, -CF3, -N02, -NH2, 
-NHCOCH3; R2 denotes -OH, 1-8C alkoxy group, 3-6C cycloalkyl-l-4C alkoxy group, 3-6C 
cycloalkyl oxy group, 1-4C alkoxy- 1-4C alkoxy group, 1-4C hydroxy alkoxy group, 
ethoxycarbonyl methoxy group, 4-N-diphenylmethyl piperidinyl oxy group, 1-4C alkylamino 
group, or -0(CH2)nCH2-R3 group (R3 is the phenyl group which may have substituent selected 
from the 1-4C alkylamino group, 1-4C alkoxy group or methylenedioxy group on phenyl ring); A is 
aromatic ring group selected from phenyl group, 1 or 2-naphthyl group, 2-thienyl group or 2- 
pyridyl group, and these aromatic ring groups may have substituent selected from 1-4C alkyl 
group, 1-4C alkoxy group, halogen, -CF3, -N02, -NH2 or -NHCOCH3 on ring; Y is 3-6C alkylene 
group or -CH2CR4=CH- group (R4 is 1-4C alkoxy group) having at least one double bond or triple 
bond; and n denotes 0-3]. 



In the aforesaid general formula (I) of this invention, as 1-4C alkyl group represented by Rl, 
methyl, ethyl, n-propyl, n-butyl group; as 1-4C alkoxy group, methoxy, ethoxy, n-propoxy, iso- 
propoxy and n-butoxy group; as halogen, chlorine, bromine, fluorine and iodine may be proposed. 
As 1-8C alkoxy group represented by R2, methoxy, ethoxy, n-propoxy, iso-propoxy, n-butoxy, iso- 
butoxy, n-pentyloxy, iso-pentyloxy, n-hexyloxy and iso-hexyloxy may be proposed. As 3-6C 
cycloalkyl- 1-4C alkoxy group, cyclopropylmethyl oxy may be proposed. As 3-6C cycloalkyl oxy 
group, cyclohexyl oxy group may be proposed. As 1-4C alkoxy- 1-4C alkoxy group, 
methoxyethoxy, ethoxy ethoxy, methoxy propoxy and ethoxy propoxy group may be proposed. As 
1-5C hydroxy alkoxy group, -OCH2CH20H, -OCH2CH2CH20H, -OCH2CH(OH)CH20H, and 




NY-CO- R 2 



y ch-n r 



[13 



(0005) 
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-OCH2CH20CH2CH20H group may be proposed. As 1-4C alkylamino group, methylamino, 
ethylamino, propylamino, iso-propylamino, dimethylamino and diethylamino group may be 
proposed. 

(0006) 

As 1-4C alkylamino group represented by R3 in -0(CH2)nCH2-R3 represented by R2, 
methylamino, ethylamino, n-propylamino, iso-propylamino, dimethylamino and diethylamino 
group may be proposed. As phenyl group optionally substituted by 1-4C alkoxy or methylenedioxy 
group, 3,4-methylenedioxyphenyl and 3,4,5-trimethoxyphenyl group may be proposed. As phenyl 
group substituted by 1-4C alkyl group represented by A, p-methylphenyl, m-methylphenyl, o- 
methylphenyl, p-trifluoromethylphenyl, m-trifluoromethylphenyl and o-trifluoromethylphenyl 
group may be proposed. As phenyl group substituted by 1 -4C alkoxy group, p-methoxyphenyl, m- 
methoxyphenyl and o-methoxyphenyl group; and as phenyl group substituted by halogen, p- 
chlorophenyl, m-chlorophenyl, o-chlorophenyl group, p-fluorophenyl, m-fluorophenyl and o- 
fluorophenyl group may be proposed. 

(0007) 

As 3-6C alkylene group having at least one double bond or triple bond, which is represented by Y, 
-CH=CH-, -CH2C=C-, -CH2CH=CH-, -CH2CH2CH=CH-, -CH2CH=CHCH2-, 

H H H 

(E) -CH 2 C=C% -CH 2 C=CC-C-. (Z)-CH 2 C=C- 
H H H HH 

groups may be proposed. Moreover as 1-4C alkoxy group represented by R4 in -CH2CR4=CH- 
represented by Y, methoxy, ethoxy group may be proposed. 

(0008) 

Moreover compound represented by the aforesaid general formula (I) of this invention can be 
converted to the pharmacologically acceptable salt in accordance with requirements or moreover 
can be base or acid freed from the formed salt. As the pharmacologically acceptable salt of 
compound represented by the aforesaid general formula (I) of this invention, acid addition salt or 
alkali addition salt can be put forward, and as acid addition salt, for example salt of mineral acid 
salt such as hydrochloric acid, hydrobromic acid, sulphuric acid, nitric acid, orthophosphoric acid 
or the like, lower alkyl sulfonate such as methanesulfonic acid, trifluoromethanesulfonic acid, 
ethanesulfonic acid or the like, aryl sulfonate such as benzensuplhonate or the like, organic acid salt 
such as of acetic acid, maleic acid, fumaric acid, citric acid, malic acid, oxalic acid, lactic acid, 
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tartaric acid or the like, and moreover, as alkali addition salt, for example metal salt such as 
sodium, potassium, calcium and the like, salt of organic base such as ammonium salt, methylamine, 
ethylamine, dimethylamine, triethylamine, ethanolamine, piperidine and the like are nominated. 

(0009) 

Moreover, in general formula (I), E, Z coordination isomer on the basis of double bond moiety and 
optical isomer on the basis of asymmetric carbon atom are present, however, this invention includes 
these stereoisomers and mixtures thereof. Novel piperazine unsaturated fatty acid derivative 
represented by the aforesaid general formula (I) of this invention can be produced using the 
following various kinds of processes. 
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Process A 



Process B 



(R,)n CK 

[II] 



/ — \ 

CH-N NH + X-Y-CO-R 2 



[Ml] 



CH-N N-Y-CO-R 2 



[I] 



(Ri)n 



<0\ 



[II] 



CH-N 



NH + BrCH 2 <j:=CCO-R 2 
H 

[IV] 



V 



y CH-N N-CH 2 C=CCOR 2 
A H 

M 



(0010) 

Process C 



CICH 2 C-CCO-R 2 



H 2 



H H 
I I 

ClCH 2 C-CCO-R 2 + 



Lindlar catalyst 



[VI] 



y CH-N NH 

a/ ^ 

[113 



H H 
I \ 



, CH-N N-CH 2 C«CCO-R 2 



[lb] 



Process D 

(Ri>n C^\ 



/ CH " N \ / N CH 2 C=CCO-R 2 ~ 

A Lindlar catalyst 

lie] 



(RiKC )K h h 



A' 



,CH-N N-CH 2 C«CCOR z 

<r 
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Process E 



( * i)n C^\ / — ^ ^ R ^ n ^©\ 



.CH-N NH +CH=CCO-R 2 — . CH-N v y NCH=CHCO-R 2 
A N / fir 

[II] [VHl [Id] 



Process F 

(R,)n. 



<0\ / — \ ^)"<0\ 

^ CH-N^ ^N-Y-COOH + HO-R5 — y CH-tf >J-Y-CO-OR 5 

[le] [VII I] ^ 



(0011) 

Process G 



>CH-N N-Y-COOZ + X-R 7 — " .CH-N v N-Y-CO-OR 7 
N / K 



Process H 



(Ri)n- 



;CH-N N-Y-CO-R 2 iMml^is _ 
[I] [le] 



Process I 

^^CH-N^jNH +XCH 2 C^CH /CH-N k /N CH 2 C=CH 

{ ||] [XI [XI] 

Alkyllithium,C0 2 , (Rl)r> ^^^\ 



. CH-N^ NCH;>C = CCOOH 

A 



Process J 
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Inorganic base (Ri)n- 
Vl-Y-COOH »~ 




N-Y-COOZ 



[le] 



In the aforesaid formulae, Rl , R2, R5, A, X, Y and n have the same said meanings. 



(0012) 



Process A is process to produce the compound of this invention (I). According to Process A, 
compound (I) is produced by reacting halogen compound represented by general formula (III) with 
piperazine derivatives having general formula (II)in the presence of base as acid scavenger in the 
absence of solvent or in a solvent. As the organic solvent which is used in the condensation reaction 
in this process for production, any solvent so long as it does not hinder reaction can be used. For 
example, alcohol solvent such as methanol, ethanol, iso-propanol, n-butanol and the like, aprotic 
polar solvent such as tetrahydrofuran, dioxane, acetone, acetonitrile, N,N-dimethylformamide, 
dimethylsulfoxide and the like are proposed. Moreover the reaction is performed in a range of from 
under cooling to the reflux temperature of the solvent. Moreover, as the base which is used as the 
dehydrohalogenation agent, for example potassium carbonate, sodium carbonate, potassium 
bicarbonate, sodium bicarbonate, pyridine, triethylamine and the like may be proposed. 



Process B is a process to produce compound of this invention (la). According to Process B, 
compound (la) isproduced by reacting halogen compound of E coordination represented by general 
formula (IV) with piperazine derivatives having general formula (II) in the presence of base as acid 
scavenger in the absence of solvent or in a solvent. As the organic solvent which is used in the 
condensation reaction in this process for production, so long as it does not hinder the reaction, any 
solvent can be used. For example, alcohol solvent such as methanol, ethanol, iso-propanol, n- 
butanol and the like, aprotic polar solvent such as tetrahydrofuran, dioxane, acetone, acetonitrile, 
N,N-dimethylformamide, dimethylsulfoxide and the like are proposed. Moreover the reaction is 
performed in a range of from under cooling to the reflux temperature of the solvent. Moreover, as 
the base which is used as dehydrohalogenation agent, for example potassium carbonate, sodium 
carbonate, potassium bicarbonate, sodium bicarbonate, pyridine, triethylamine and the like may be 
proposed. 



(0014) 

Process C is a process to produce compound of this invention (lb). According to Process C, as first 



(0013) 



©Rising Sun Communications Ltd. 



http://www.risingsun.co.uk 



JP07-138230 



15 



Caution : Translation Standard is 
Post-Edited Machine Translation 



step, halogenated butenoic acid derivative of Z coordination having general formula (VI) is 
produced by carrying out catalytic reduction of halogenated butynoic acid derivative having general 
formula (V) in the presence of Lindlar catalyst. As the organic solvent which is used in the 
reductive reaction in this process for production, any solvent can be used as long as it does not 
hinder the reaction. For example, alcohol solvent such as methanol, ethanol, iso-propanol, n- 
butanol and the like, polar solvent such as tetrahydrofuran, dioxane, acetone, acetonitrile, N,N- 
dimethylformamide, dimethylsulfoxide and the like, non-polar solvent such as benzene, toluene, 
xylene, chloroform and the like are proposed. Moreover the reaction is performed in a range of 
from under cooling to the reflux temperature of the solvent. The pressure of hydrogen gas used in 
this process for production is in a range of from normal pressure to 10 atmospheres. 

(0015) 

As second step, Compound (lb) is produced by reacting halogen compound of Z coordination 
represented by general formula (VI) and piperazine derivative having general formula (II) in the 
presence of base as acid scavenger in absence of solvent or solvent. As the organic solvent which is 
used in the condensation reaction in this process for production, any solvent can be used as long as 
it does not hinder the reaction which is for example alcohol solvent such as methanol, ethanol, iso- 
propanol, n-butanol and the like, aprotic polar solvent such as tetrahydrofuran, dioxane, acetone, 
acetonitrile, N,N-dimethylformamide, dimethylsulfoxide and the like are proposed. Moreover the 
reaction is performed in a range of from under cooling to the reflux temperature of the solvent. 
Moreover, as the base which is used as dehydrohalogenation agent, for example potassium 
carbonate, sodium carbonate, potassium bicarbonate, sodium bicarbonate, pyridine, triethylamine 
and the like may be proposed. 

(0016) 

Process D is another process to produce compound of this invention (lb). According to Process D, 
Compound (lb) is produced by subjecting compound represented by general formula (Ic) to 
catalytic reduction in the presence of Lindlar catalyst. As the organic solvent which is used in the 
reductive reaction in this process for production, any solvent can be used as long as it does not 
hinder the reaction, and for example alcohol solvent such as methanol, ethanol, iso-propanol, n- 
butanol and the like, polar solvent such as tetrahydrofuran, dioxane, acetone, acetonitrile, N,N- 
dimethylformamide, dimethylsulfoxide and the like, non-polar solvent such as benzene, toluene, 
xylene, chloroform and the like are proposed. Moreover the reaction is performed in a range of 
from under cooling to the reflux temperature of the solvent. The pressure of hydrogen gas used in 
this process for production is in a range of from normal pressure to 10 atmospheres. 
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(0017) 

Process E is a process to produce compound (Id) wherein among the compounds represented by the 
aforesaid general formula (I), Y is -CH=CH-. According to Process E, Compound (Id) is produced 
by reacting propiolic acid derivative represented by general formula (VII) on piperazine derivatives 
having general formula (II) in the absence of solvent or in a solvent. Any solvent can be used as 
long as it does not hinder the reaction as the organic solvent which is used in the condensation 
reaction in this process for production, and for example alcohol solvent such as methanol, ethanol, 
iso-propanol, n-butanol and the like, aprotic polar solvent such as tetrahydrofuran, dioxane, 
acetone, acetonitrile, N,N-dimethylformamide, dimethylsulfoxide and the like are proposed. 
Moreover the reaction is performed in a range of from under cooling to the reflux temperature of 
the solvent. 

(0018) 

Process F is a process to produce compound of this invention (If). According to Process F, 
compound (If) is produced by reacting piperazines represented by general formula (Ie) or acid 
addition salt thereof and hydroxy derivative represented by general formula (VIII) in the presence 
of acid as dehydrating agent. In formula (VIII), R5 denotes methyl, ethyl, n-propyl, iso-propyl, n- 
butyl, iso-butyl, sec-butyl, n-pentyl, iso-pentyl, sec-pentyl, n-heptyl, iso-heptyl, cyclopropylmethyl, 
cyclohexyl, methoxy ethyl, methoxy propyl, ethoxyethyl, ethoxy propyl, 2-hydroxy ethyl, 3- 
hydroxypropyl, 4-hydroxybutyl, 5-hydroxy pentyl, 2,3-dihydroxypropyl or -(CH2)nCH2-R6 group 
(R6 is 3,4-methylenedioxyphenyl or 3,4,5-trimethoxyphenyl group, and n is 0-3). 

(0019) 

As far as the reaction process is concerned, the reaction can be carried out using excess of hydroxy 
derivative and general formula (Ie) or using 1-2 mole equivalent hydroxy derivative and non-polar 
solvent which does not hinder the condensation reaction thereof. As non-polar solvent used in the 
condensation reaction in this process for production, any solvent can be used as long as it does not 
hinder the reaction, and for example benzene system solvent such as benzene, toluene, xylene and 
the like, aprotic non-polar solvent such as chloroform, dichloromethane, carbon tetrachloride, ethyl 
ether, iso-propyl ether, tetrahydrofuran and dioxane and the like are proposed. Moreover the 
reaction is performed in a range of from under cooling to the reflux temperature of the solvent. It is 
possible to use dilute sulfuric acid, concentrated sulfuric acid, dried hydrochloric acid gas and the 
like as acid as the dehydrating agent used in the condensation reaction in this process for 
production. 
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(0020) 

Process G is a process to produce compound represented by general formula (Ih) of this invention. 
According to Process G, compound (Ih) is produced by reacting halogenated alkyl derivative 
represented by general formula (IX) with piperazine derivatives having general formula (Ig) in the 
absence of solvent or in a solvent. In formula (Ig), Z denotes sodium, potassium, calcium and the 
like, and in formula (IX), X denotes chlorine, bromine or iodine, and R7 denotes methyl, ethyl, n- 
propyl, iso-propyl, n-butyl, iso-butyl, sec-butyl, n-pentyl, iso-pentyl, sec-pentyl, n-heptyl, iso- 
heptyl, cyclopropylmethyl, cyclohexyl, methoxyethyl, methoxy propyl, ethoxyethyl, ethoxy propyl, 
2-hydroxyethyl, 3-hydroxypropyl, 4-hydroxybutyl, 5-hydroxy pentyl or -(CH2)nCH2-R6 group (R6 
is 3,4-methylenedioxyphenyl or 3,4,5-trimethoxyphenyl group, and n is 0-3). As the organic solvent 
which is used in the condensation reaction in this process for production, any solvent can be used as 
long as it does not hinder the reaction. For example, alcohol solvent such as methanol, ethanol, iso- 
propanol, n-butanol and the like, polar solvent such as tetrahydrofuran, dioxane, acetone, 
acetonitrile, N,N-dimethylformamide, dimethylsulfoxide and the like, non-polar solvent such as 
benzene, toluene, xylene, chloroform and the like are proposed. Moreover the reaction is performed 
in a range of from room temperature to the reflux temperature of the solvent. 

(0021) 

Process H is a process for the production of compound (Ie) wherein among compounds represented 
by general formula (I), R2 is -OH . According to Process H, compound (Ie) is produced by 
hydrolysing the compound wherein R2 in the general formula (I) is 1-4C alkyl group with acid or 
base in the absence of solvent or in the solvent. In this process for production, hydrochloric acid, 
sulfuric acid and the like may be proposed as the acid which is used in the hydrolysis. Moreover as 
base, sodium hydroxide, potassium hydroxide, sodium carbonate, potassium carbonate, sodium 
bicarbonate and the like may be proposed, and water, methanol, ethanol, acetone, tetrahydrofuran 
and the like may be proposed as the reaction solvent. The reaction is performed at a temperature in 
the range of 0-100°C. 

(0022) 

Process I is a process to produce compound of this invention (Ii). According to Process I, as first 
step, by reacting halogenated propine represented by general formula (X) with piperazine 
derivatives having general formula (II) in the presence of base as acid scavenger in the absence of 
solvent or in a solvent, propynyl piperazine derivatives represented by general formula (XI) are 
produced. As the organic solvent which is used in the condensation reaction in this process for 
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production, any solvent can be used as long as it does not hinder the reaction, and for example, 
alcohol solvent such as methanol, ethanol, iso-propanol, n-butanol and the like, aprotic polar 
solvent such as tetrahydrofuran, dioxane, acetone, acetonitrile, N,N-dimethylformamide, 
dimethylsulfoxide and the like are proposed. Moreover the reaction is performed in a range of from 
under cooling to the reflux temperature of the solvent. Moreover, for example as the base which is 
used as the dehydrohalogenation agent, potassium carbonate, sodium carbonate, potassium 
bicarbonate, sodium bicarbonate, pyridine, triethylamine and the like may be proposed. As second 
step, 1-4C alkyllithium or lithium amide of secondary amine is reacted with propynyl piperazine 
derivative having general formula (XI) in non-polar solvent under argon gas or nitrogen gas 
airflow, and by further reacting carbon dioxide with the obtained reaction mixture, it is possible to 
produce compound (Ii). 



As 1-4C alkyllithium in this process for production, methyllithium, ethyl lithium, n-propyl lithium, 
iso-propyl lithium, n-butyllithium, iso-butyllithium, sec-butyllithium, tert-butyllithium may be 
proposed. Moreover as lithium amide of secondary amine, lithium diisopropyl amide and the like 
may be proposed. As non-polar solvent used in the condensation reaction in this process for 
production, any solvent can be used as long as it does not hinder the reaction, and for example 
aprotic non-polar solvent such as n-hexane, ethyl ether, iso-propyl ether, tetrahydrofuran, dioxane 
and the like are proposed. Moreover the reaction is performed in a range preferably of from -78°C 
to room temperature. 



Process J is process to produce the compound of this invention (Ig). According to Process J, 
Compound (Ig) is produced by reacting inorganic base with piperazine derivatives having general 
formula (Ie). In the general formula (Ig), Z denotes sodium, potassium, calcium and the like. As 
inorganic base used in the reaction in this process for production, potassium hydroxide, sodium 
hydroxide, calcium hydroxide, potassium acid carbonate, acidic sodium carbonate, sodium 
carbonate, potassium carbonate, calcium carbonate and the like may be proposed. 



The aforesaid compounds represented by general formula (II) used as starting materials in the 
aforesaid process for the production of compounds of this invention, with some exceptions, are the 
compounds described in for example Journal of Pharmaceutical Sience, Vol. 67, pp.900, 1978,, and 
these can be produced using a process represented by following reaction equation. 



(0023) 



(0024) 



(0025) 
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HN \ / NH 



(Ri)n<g> x (ROn<S>\ <^>n<Sk 



Compounds represented by general formula (III) (and including formula (Ilia)), with some 
exceptions, are the compounds described in for example Journal of American Chemical Society 
Vol. 73, pp.3091, 1951,, and can be produced using a process represented by following reaction 
equation. 
Method 1 

NBS P ei *benzoic acid 

CH 3 (CH=CH)mCOOR 5 BrCH 2 (CH=CH)mCOOR 5 [Ilia] 

m:1-2 



Method 2 



HCI SOCI 2 o 
XCH 2 CH-CHCOOEt ^XCH 2 CH-CHCOOH XCH 2 CH=CHCOCI — MHI] 



In formula (Ilia) in aforesaid Method 1, R5 denotes the same as above. Moreover in Method 2, Q 
denotes alcohols such as methanol, ethanol, n-propanol, iso-propanol, n-butanol, iso-butanol, sec- 
butanol, n-pentanol, iso-pentanol, sec-pentanol, n-heptanol, iso-heptanol, cyclopropyl methanol, 
cyclohexanol, methoxy ethanol, methoxy propanol, ethoxyethanol, ethoxypropanol, 2-hydroxy 
ethanol, 3-hydroxy propanol, 4-hydroxy butanol, 5-hydroxy pentanol, 2,3-dihydroxy propanol or 
HO(CH2)nCH2-R6 group (R6 and n are the same as above), or amines such as ammonia, 
methylamine, ethylamine, n-propyl amine, iso-propyl amine or the like. 



(0026) 

The novel piperazine unsaturated fatty acid derivative represented by the aforesaid general formula 
(I) of this invention and pharmacologically acceptable salts thereof have excellent antiallergy 
action, despite the weak antihistaminic action, and are useful as therapeutic agent of bronchial 
asthma, allergic rhinitis, atopic dermatosis, urticaria and the like. Besides, compounds of this 
invention have antibacterial action, and therefore compounds of this invention having antibacterial 
action as well are extremely clinically useful as antiallergic drug because in allergic diseases, 
particularly atopic dermatitis, the condition normally progresses with red spots, itchiness, decay, 
weeping, infection, and aggravation. As administrative form of use the compounds of this invention 
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as agent, administration can be carried out any orally or aorally. For example as pharmaceutical 
form of oral administration agent, tablet, encapsulated formulation, powder, fine granule, granule, 
liquid agent and syrup and the like may be proposed, and as pharmaceutical form of parenteral 
administration agent, for example, injection, propellant, instillation, patch and suppository and the 
like may be proposed. Pharmacologically and pharmaceutically permitted additives can be added to 
preparation of these drugs, and excipient, disintegrating agent or disintegration adjuvant, binding 
agent, lubricant, coating agent and dye and the like may be used. 

(0027) 

In oral administration agent, as excipient, dextrose, lactose, D-mannitol, starch, crystalline cellulose 
and the like; as disintegrating agent, disintegration adjuvant, carboxymethylcellulose, starch, 
carboxymethylcellulose calcium and the like; as binding agent, hydroxypropylcellulose, 
hydroxymethyl cellulose, polyvinylpyrrolidone, gelatin and the like; as lubricant, magnesium 
stearate, talc; and as coating agent, hydroxypropyl methyl cellulose, refined sugar, titanium oxide 
and the like are usable. On the other hand, in injection, as solvent or solubilizer which can 
constitute injection in aqueous form or form for dissolution in use, water used for injection, 
physiological saline, propylene glycol and the like; as isotonizing agent, dextrose, sodium chloride, 
D-mannitol, glycerol and the like; as pH regulating agent, component used for pharmaceutical 
preparations such as inorganic acid, organic acid or inorganic base, organic base or the like can be 
used. Dose of the compounds of this invention to therapy patient is usually 0. 1 mg-300 mg per day 
per adult with oral administration, however, it can be suitably increased and decreased depending 
on age, symptoms and the like. 

(0028) 
Examples 

Below this invention will be further described in greater detail by reference to Reference Examples 
and Examples. However, this invention is not restricted to these. 

Reference Example 1 

Production of 4-bromo butenoic acid iso-propyl amide 
i). 4-bromo butenoic acid : 

20 ml anhydrous ethanol solution of 10.57 g (0.055 mole) of 4-bromo butenic acid ethyl ester was 
cooled to -15°C, and, under stirring, 20 mL of 5N-KOH aqueous solution is added dropwise 
gradually and is stirred for one hour 30 minutes. It is stirred at 0°C for further two hours, and 
thereafter the reaction liquid is concentrated under reduced pressure and the residue is washed with 
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ethanol, and the aqueous layer is acidified with 10 % dilute sulfuric acid under cooling, and 
extraction is carried out with ether, dried and the solvent is eliminated by distillation, and 
anhydrous magnesium sulphate is added to the residue, and thereafter, it is shaken with warm 
ligroin, and supernatant is decanted and recovered. This operation is repeated several times and 
following combining and cooling, the target prism-like crystals, mp. 63-69°C, yield 3.4 g (37.5 %) 
are thereby obtained. 

NMR 6 (CDC13) ppm 3.91-4.25 (m, 2H), 5.80-6.33 (d, J = 15 Hz, 1H), 6.82-7.41 (m, 1H), 9.55 (s, 
1H). 

Mass spectrometry EI-MS m/z 164(M+) 
CI-MS m/z 165 (M++1). 

(0029) 

ii) . 4-bromo butenoic acid chloride : 

15 mL of anhydrous chloroform solution of 8.46 g (0.051 mole) of 4-bromo butenoic acid is 
cooled, and thionyl chloride of 5.4 ml (0.077 mole) is added dropwise and is heated under reflux 
for one hour 30 minutes. The reaction mixture is distilled under reduced pressure, and the target 
yellow oily material of boiling point 82-87°C /2l mm Hg, yield 4.16 g (49 %) is obtained. 

iii) . 4-bromo butenoic acid iso-propyl amide : 

8 ml anhydrous chloroform solution of 25 g (0.014 mole) of 4-bromo butenoic acid chloride is 
added under ice cooling gradually dropwise to 0.83 g (0.013 mole) of iso-propyl amine, 1.9 ml 
(0.013 mole) triethylamine, 4 mL anhydrous chloroform solution, and is heated under reflux at 
room temperature for five hours. The reaction liquid is washed with water and is dried with 
anhydrous magnesium sulphate, and next solvent is eliminated by distillation under reduced 
pressure, and the residue is subjected to silica gel column chromatography (eluting solvent: 
chloroform) and the target pale yellowish white prism-like crystals, mp. 67-70°C, yield 2.04 g (76.4 
%) are obtained. 

(0030) 

Reference Example 2. 

Production of (T4-aceto amino phenyl^ phenylmethyD piperazine. 
i). 4-aceto aminobenzo phenone : 

10 g (0.051 mole) of 4-aminobenzo phenone and triethylamine in equimolar amount are suspended 
in 50 mL anhydrous chloroform, and 20 ml anhydrous chloroform solution of 4.4 g (0.056 mole) of 
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acetyl chloride is added dropwise under ice cooling, and the mixture is stirred at room temperature 
overnight without further treatment. The reaction liquid is washed with water and is dried with 
anhydrous magnesium sulphate, and thereafter the solvent is eliminated by distillation, and straw- 
coloured crystals of 13.81 g (quantitative) are obtained. The obtained crude crystals are 
recrystallised from ethyl acetate, and the target substance 7.87 g (64.5 %), of mp. 142-148°C is 
obtained. 

ii) . 4-aceto amino benzhydrol : 

7.87 g (0.033 mole) of 4-aceto aminobenzo phenone is suspended in anhydrous ethanol and sodium 
borohydride in an equimolar amount is added a little at a time and the mixture is stirred at room 
temperature for three hours 30 minutes. After completion of the reaction, the solvent is eliminated 
by distillation, and the residue is dissolved in ethyl acetate, and it is washed with water and is dried 
with anhydrous magnesium sulphate, and thereafter, it is concentrated under reduced pressure, and 
the target 4-aceto amino benzhydrol 8.15 g (quantitative) of mp. 126-132°C is obtained as pale 
yellow crystals. 

(0031) 

iii) . (4-aceto amino phenyl) phenylmethyl chloride : 

1.2 g (0.005 mole) of 4-aceto amino benzhydrol is dissolved in anhydrous chloroform, and thionyl 
chloride 0.55 ml (0.0075 mole) is added dropwise under ice cooling, and the mixture is refluxed for 
one hour 30 minutes. On completion of the reaction, the solvent is eliminated by distillation, and is 
used for the next reaction without being refined. 

iv) . ((4-aceto amino phenyl) phenylmethyl) piperazine : 

2.58 g (0.03 mole) of anhydrous piperazine and triethylamine of equimolar amount are suspended 
in 12 mL of anhydrous chloroform, and 13 ml anhydrous chloroform solution of 1.29 g (0.005 
mole) of 4-aceto amino benzhydryl chloride is added dropwise under ice cooling, and it is stirred at 
room temperature overnight without further treatment. On completion of the reaction, the reaction 
liquid is washed with water and is extracted with 5 % hydrochloric acid, and it is neutralized with 
saturated sodium bicarbonate, and it is extracted with chloroform and is dried with anhydrous 
magnesium sulphate, and thereafter the solvent is eliminated by distillation, and the target 
substance comprising a dark yellow amorphous solid 1 .47 g (95 %) is obtained. 
NMR 6 (CDC13) ppm 2.07 (s, 3H), 2.18-3.25 (m, 9H), 4.20 (s, 1H), 6.95-7.68 (m, 9H), 8.02 (s, 
1H). 
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Mass spectrometry EI-MS m/z 309(M+) 
CI-MS m/z310(M++l). 

(0032) 

Reference Example 3 

Production of 6-bromo-2,4-hexadienoic acid ethyl ester. 

32.4 g (0.23 mole) of ethyl sorbate, 40.6 g (0.228 mole) of N-bromo succinimide (NBS) and 0.53 g 
benzoyl peroxide are suspended in 140 mL benzene, and it is refluxed for 20 hours. After cooling 
the reaction solution, it is washed with water, and the benzene layer is dried with anhydrous 
magnesium sulphate, and then concentrated under reduced pressure. The residue is subjected to 
silica gel column chromatography (eluting solvent: ethyl acetate ester : hexane = 1 : 50) and a 
straw-coloured oily substance 10.45 g (26.8 %) is obtained. 

NMR 6 (CDC13) ppm 1.15-1.50 (t, J = 6.6 Hz, 3H), 3.97-4.45 (m, 4H), 5.80-6.49 (m, 3H), 7.05- 
7.53 (m, 1H). 

Mass spectrometry EI-MS m/z 218(M+) 
CI-MS m/z219(M++l). 

(0033) 

Reference Example 4 

Production of 1 -fdiphenylmethylV4-f2-propynyD piperazine 

2.52 g (0.010 mole) of l-(diphenylmethyl) piperazine and 1.01 g (0.010 mole) of triethylamine are 
dissolved in 40 mL methanol, and 1.19 g (0.010 mole) of 3-bromo-l-propine is added at room 
temperature. The reaction solution is refluxed for four hours, and it is concentrated after cooling, 
and the residue is dissolved in dichloromethane, and it is washed with water. The organic layer is 
dried with anhydrous magnesium sulphate, and thereafter, it is concentrated, and the residue is 
subjected to silica gel column chromatography (eluting solvent: dichloromethane) and the target 
fraction is concentrated, and the obtained crude crystals are recrystallised from 2-propanol, and 
1.67 g (58 %) target substance of mp. 88-90°C is obtained. 



NMR 6 (CDC13) ppm 2.22 (t, J = 2.4 Hz, 1H), 2.35-2.64 (m, 8H), 3.25 (d, J = 2.4 Hz, 2H), 4.23 (s, 

1H), 7.10-7.51 (m, 10H). 

Mass spectrometry EI-MS m/z 290(M+) 

CI-MS m/z 291 (M++1). 



(0034) 
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Reference Example 5 

Production of 1 -(Y4-chloro phenyl) phenvlmethvlV4-(2-propvnvr) piperazine 

14.3 g (0.050 mole) of l-(4-chloro benzhydryl) piperazine and 5.56 g (0.055 mole) of triethylamine 
are dissolved in 200 mL benzene, and 6.54 g (0.055 mole) of 3-bromo-l-propine is added with ice 
cooling. The reaction solution is refluxed for one hour, and it is concentrated after cooling, and the 
residue is dissolved in dichloromethane, and washed with water. The organic layer is dried with 
anhydrous magnesium sulphate, and thereafter, it is concentrated, and the residue is subjected to 
silica gel column chromatography (eluting solvent: dichloromethane : methanol = 50 : 1) and the 
target substance 13.6 g (84 %) is obtained as a yellow oily material. 

NMR 5 (CDC13) ppm 2.18 (t, J = 2.4 Hz, 1H), 2.34-2.58 (m, 8H), 3.20 (d, J = 2.4 Hz, 2H), 4.12 (s, 
1H), 7.02-7.35 (m, 9H). 

(0035) 

Example 1 (Process A) 

Production of 4-f4-(Y4-chloro phenyl) phenylmethylV l-piperazinylV2-butenic acid ethyl ester • 
dihvdrochloride (Compound Number 5) 

4.3 g (0.015 mole) of l-(4-chloro benzhydryl) piperazine is suspended in 40 mL benzene, and 5.01 
g (0.02 mole) of 4-bromo crotonic acid ethyl ester and equimolar amount of triethylamine are 
added, and it is refluxed for five hours. The reaction liquid is cooled and washed with water and is 
dried with anhydrous magnesium sulphate, and next it is concentrated under reduced pressure. 
Residue is subjected to silica gel column chromatography (eluting solvent: chloroform : methanol = 
100 : 1) and a yellow oily material 4.67 g (78.1 %) is obtained. The obtained oily substance is 
formed into hydrochloride using hydrochloric acid methanol (16 %), and the obtained crude 
crystals are recrystallised from ethanol, and the target substance is obtained with mp. 191-196°C, 
yield 2.84 g (47.5%). 

(0036) 

Example 2 (Process B) 

Production of ( EV4-(4-(Y4-chloro phenyl) phenylmethylV l-piperazinylV2-butenic acid ethyl ester * 
dihydrochloride ^Compound Number 83) 

Mixture of 28.5 g (0.25 mole) of (E)-2-butenic acid ethyl ester, 44.5 g (0.25 mole) of N-bromo 
succinimide, 0.1 g benzoyl peroxide and 100 mL dried benzene is refluxed for six hours. It is 
filtered after cooling, and the filtrate is washed consecutively with 0.5 % sodium hydrogen sulphate 
aqueous solution, water and saturated aqueous sodium chloride solution, dried with anhydrous 
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magnesium sulphate, and thereafter it is concentrated. By distilling the obtained residue, 29.8 g (62 
%) (E)-4-bromo-2-butenic acid ethyl ester of boiling point 84-85°C /10 mmHg is obtained. 
Thereafter 8.6 g (0.03 mole) of l-(4-chloro benzhydryl) piperazine is suspended in 50 mL benzene, 
and 6.36 g (0.033 mole) of (E)-4-bromo-2-butenic acid ethyl ester and the equimolar amount of 
triethylamine are added, and it is refluxed for one hour. The reaction liquid is cooled, washed with 
water and dried with anhydrous magnesium sulphate, and next it is concentrated under reduced 
pressure. Residue is subjected to silica gel column chromatography (eluting solvent: 
dichloromethane : methanol = 30 : 1) and the obtained yellow oily material is made into 
hydrochloride with hydrochloric acid methanol (16 %), and the obtained crude crystals are 
recrystallised from 2-propanol, and the target substance is obtained with mp. 196-200°C, yield 5.76 
g (41 %). 

(0037) 

Example 3 (Process C) 

Production of (ZV4-(4-(T4-chloro phenyl^ phenylmethylVl-piperazinylV2-butenic acid ethyl ester • 
maleate (Compound Number 95) 

14.6 g (0.1 mole) of 4-chloro-2-butynoic acid ethyl ester is dissolved in 100 mL acetone, and 
catalytic hydrogenation reduction is carried out at ambient temperature under hydrogen pressure of 
1 atm in the presence of 1.1 g of Lindlar catalyst for 18 hours. On completion of the reaction, it is 
filtered, and the filtrate is concentrated, and the residue is subjected to silica gel column 
chromatography (eluting solvent: hexane : acetone = 30 : 1) and (Z)-4-chloro-2-butenic acid ethyl 
ester 4.98g is obtained as a colourless oily substance. This compound is used for the next reaction 
without being purified furthermore. This compound 1.48 g (0.01 mole) and 1.43 g (0.005 mole) of 
l-(4-chloro benzhydryl) piperazine are dissolved in 30 mL benzene, and it is refluxed for 12 hours 
in the presence of 1.01 g (0.01 mole) of triethylamine and one drop of DMF. It is filtered after 
cooling, and concentrate the filtrate, and the residue is subjected twice to silica gel column 
chromatography (eluting solvent: dichloromethane : methanol = 50 : 1), and 0.43 g yellow oily 
material is obtained. This Compound is made into maleate in accordance with conventional 
procedures, and, by recrystallising twice from ethyl acetate ester / methanol, 0.09 g of the white 
crystalline target substance is obtained with mp. 164-166°C. 

(0038) 

Example 4 (Process D) 

Production of fZV4-(4-(T4-chloro phenyl^ phenylmethylVl-piperazinylV2-butenic acid ethyl ester / 
maleate (Compound Number 95) 
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2.41 g (0.0067 mole) of 4-(4-((4-chloro phenyl) phenylmethyl)-l-piperazinyl)-2-butynoic acid ethyl 
ester is dissolved in 50 mL acetone, and catalytic hydrogenation reduction is carried out at room 
temperature under hydrogen pressure of 1 atm in the presence of 0.1 6g Lindlar catalyst. The 
reaction is allowed to complete after 7 hours, and the reaction solution is filtered, and concentrate 
the filtrate, and the residue is subjected to silica gel column chromatography (eluting solvent: 
dichloromethane : methanol = 50 : 1) and pale yellow oily substance is obtained. It is made into 
maleate in accordance with conventional procedures, and, by recrystallising twice with ethyl acetate 
ester / methanol, the target substance 0.81 g (26 %) is obtained with mp. 164-166°C, . 

(0039) 

Example 5 (Process E) 

Production of 3-(4-((4-chloro phenyl) phenylmethyl)-l-piperazinyl)-2-propenoic aicd ethyl ester 
^Compound Number I) 

2.87 g (0.01 mole) of l-(4-chloro benzhydryl) piperazine is dissolved in 7 mL ethanol, and 1.29 g 
(0.013 mole) of ethyl propiolate and 7 mL ethanol mixed solution is added dropwise under ice 
cooling. It is left to stand for a while, and thereby precipitated crystals are recovered by filtration, 
and white crystals of 2.5 g (65.8 %) are obtained. The obtained crude crystals are recrystallised 
from ethanol, and the target substance is obtained with mp. 106-108°C, yield 1.95 g (51.3 %). 

(0040) 

Example 6 (Process F) 

Production of 4-(4-((4-chloro phenyl) phenylmethyl)-l-piperazinyl)-2-butenoic acid iso-propyl 
ester • dihydrochloride f Compound Number 7) 

1 g (0.003 mole) of 4-(4-((4-chloro phenyl) phenylmethyl)-l-piperazinyl)-2-butenoic acid is 
dissolved in 100 mL iso-propanol, and 1 mL concentrated sulfuric acid is added dropwise under ice 
cooling, and it is refluxed overnight. The solvent which remains in a small amount is eliminated by 
distillation under reduced pressure, and water is added to the residue, neutralized with sodium 
carbonate, and extracted with ether. The ether layer is dried with anhydrous magnesium sulphate, 
and next it is concentrated under reduced pressure, and a straw-coloured oily substance 1.1 g 
(quantitative) is obtained. The obtained oily substance is made into hydrochloride using 
hydrochloric acid methanol solution (9.9 %) and the obtained crude crystals are recrystallised from 
ethanol, and the target substance of colourless needle crystal is obtained with mp. 195-199°C, yield 
0.71 g(64.5%). 



(0041) 
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Example 7 (Process G) 

Production of 4-(4-(Y4-chloro phenyl) phenvlmethvlVl-piperazinvlV2-butenoic acid 3- 
hydroxypropyl ester * dihydrochloride (Compound Number 1 7) 

1.17 g (0.003 mole) of 4-(4-((4-chloro phenyl) phenylmethyl)-l-piperazinyl)-2-butenoic acid 
sodium salt was dissolved in 15 mL anhydrous ethanol, and 3-bromo-l-propanol 0.27 ml (0.003 
mole) was added, and the mixture was refluxed for 70 hours. Solvent is eliminated by distillation, 
and thereafter the residue is dissolved in ethyl acetate, washed with water, dried, and thereafter, 
concentrated under reduced pressure. The residue is subjected to silica gel column chromatography 
(eluting solvent: chloroform : methanol = 50 : 1) and a yellow oily material 0.32 g (25 %) is 
obtained. The obtained oily substance is made into hydrochloride using hydrochloric acid methanol 
(9.9 %) and the 0.28 g (21.9 %) target substance of straw-coloured amorphous is obtained. 

(0042) 

Example 8 (Process H) 

Production of 4-r4-fdiphenylmethylVl-piperazinylV2-butenoic acid (Compound Number 56) 
4.4 g (0.012 mole) of 4-(4-(diphenylmethyl)-l-piperazinyl)-2-butenic acid ethyl ester is dissolved 
in 43 mL of 5 % hydrochloric acid, and it is refluxed for two hours 30 minutes. After cooling, it is 
adjusted to pH7.2 with saturated sodium bicarbonate solution, and it is extracted with chloroform. 
Chloroform layer is dried with anhydrous magnesium sulphate, and next it is concentrated under 
reduced pressure. Residue is subjected to silica gel column chromatography (eluting solvent: 
chloroform : methanol =10:1) and 1.68 g (42 %) white crystals are obtained. The obtained crude 
crystals are recrystallised from methanol, and the target substance is obtained with mp. 108-1 10°C, 
yield 1.07 g (26.7%). 

(0043) 

Example 9 (Process I) 

Production of 4-r4-fdiphenylmethylVl-piperazinylV2-butynoic acid (Compound Number 57^ 
1.45 g (0.005 mole) of 1 -(diphenylmethyl)-4-(2-propynyl) piperazine is dissolved in 50 mL 
anhydrous ether, and n-butyllithium • n-hexane solution (1.6M) is added drop wise in an amount of 
3.8 ml (0.006 mole) at -78°C under nitrogen purging. Without carrying out further treatment, it is 
stirred for 30 minutes, and thereafter, carbon dioxide is discharged in excess amount, and it is 
warmed to room temperature slowly. 30 mL water is added carefully and the mixture is washed 
with ether, and thereafter the aqueous layer is separated and recovered. The aqueous layer is made 
slightly acidic with 10 % hydrochloric acid aqueous solution, and it is extracted twice with 
dichloromethane. The organic layer is dried with anhydrous magnesium sulphate, and thereafter the 
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organic layer is concentrated, and by recrystallising the residue from ethanol-methanol mixture 
solution, 0.82 g (49 %) of the target substance comprising white prism crystals is obtained with mp. 
112-115°C. 

(0044) 

Example 10 (Process J) 

Production of 4-(4-(Y4-chloro phenyl) phenvlmethvlVl-piperazinvlV2-butenoic acid ; sodium salt 
(Compound Number 60) 

0.2 g (0.0005 mole) of 4-(4-((4-chloro phenyl) phenylmethyl)-l-piperazinyl)-2-butenoic acid is 
dissolved by heating in 8 mL ethanol, and after cooling, an equimolar amount of 2 ml ethanol 
solution of sodium hydroxide added dropwise via filter paper, and white crystals are obtained with, 
mp. 214-222°C, yield 0.23 g (quantitative) by eliminating the solvent by distillation. 

(0045) 

Compounds shown in the following Tables are produced using the process same as processes 
described in the said Examples. 



The headings in all the following Tables are the same as on the 
first page of the Tables. 
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Table 1 



i r 

Compound 
No. 



Structural formula 



mp.(°C) 

recrystall 

ising 

solvent 



CHN NCH=CHC00C 2 H 5 



OdTnCHzCH^CHCOOCHs 
• 2HC1 



CI 



CHN NCH 2 CH=CHCO0C 2 H 6 
•2HC1 



CHN NCH 2 CH=CHC00CH a 
<g/ ^ -2HC1 



CHN NCH 2 Cfl=CHC00C 2 H B 
^ VW -2HC1 



PI 



HN 



NCH 2 CH=CHC00C 3 H 7 ~ n 
• 2HC1 



c 

w 



GIN NCH 2 CH=CHC00C 3 H 7 -iso 
• 2HC1 



106-108 
EtOH 



171-175 
EtOH 



170-175 
EtOH 



147-151 
EtOH 



191-196 
EtOH 



186-189 
iso-PrOH 



172-176 
BeOH 



H' NMR 



1. 1-1. 35(t, 3H), 2. 25-2. 6( 
m, 4H), 3. 05-3. 4(m, 4H), 3. 9 
-4.35(d, 2H),4.2(1H,S),4. 
5-4. 8(d, 1H), 7. 1-7. 55(m, 1 
OH) 



— |.EIm/z 

384 
385 



2. 45(s, 8H), 3. 0-3. 3(d, 2H) 
, 3. 7(s, 3H). 4. 25(s, 1H), 5. 
8-6. 2(d, 1H). 6. 5-7. Km. 1H 
). 7. 1-7. 6(a. 10H) 



1. 1-1. 4(t. 3H). 2. 95<s, 8H) 
, 3. 05-3. 2(d, 2H). 4. 0-4. 4( 
q, 3H), 5. 85-6. 15(d, 1H), 5. 
7-7. 2(n, 1H), 7. 2-7. 6(m, 10 
H) 



2. 45(s, 8H), 3. 0-3. 2(d, 2H) 
,3.7Cs,3H), 4. 2(s, 1HX5.8 
-6. 2(d. 1H), 6. 7-7. Km, 1H) 
7. 1-7. 5Cn, 9H) 



1.2-1.4(t,3H), 2. 5(s, 8H), 
3. 1-3. 3(d, 2H), 4. 05-4. 45 
(q, 3H),5. 85-6. 25(d, 1H). 
6. 6-7. 1 (a, 1H).7. 15-7. 60 
(m, 9H) 



0. 8-1.05(t, 3H), 1.5-2.0(tn 
, 2H),2.5(s. 8H),3. 1-3. 2(d 
,2H),4. 0-4. 3(t. 1HX5.8- 
6. Kb, 1H), 6. 5-7. 5(m, 9H) 



1. 1-1. 4(t, 6H),2. 5(s, 8H), 
3. 05-3. 30(d,2H),4. 25(s, 1 
H), 4. 85-5. 30(n, 1H), 5. 75- 
6. 15(d, 1H), 6. 7-7. 15(m, 
1H),7. 35(m, 9H) 



Mass 

spectrometry 
Cim/z 



350 
351 



364 
365 



384 
385 



399 

or+i) 

399 



412 
413 



412 
413 
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lit 

o 

I $3 
I No 



1 10 



m & sc 



CHN NCH 2 CH=CHC0OC 4 H9-n 
<^ ^ -2HC1 



CHN NCH 2 CH=CRC00C 4 H 5 -iso 

^ -2HC1 



CHN 



NCH 2 CB=CHC00C B Hu-n 
• 2HC1 



CO 



170-175 
iso-PrOH 



132-137 
iso-PrOH 



154-159 
iso-PrOH 



H* NMR 



0. 8-2. (Km, 7H), 2. 45(s, 8H) 
, 3. 1-3. 2(d, 2H), 4. 0-4. 3(t 
,2H),4.3(s, 1H),5. 8-6. Km 
,1H),6. 6-7. 50n, 10H) 



0. 9-1. 0(d, 6H)1. 5-2. Km, 1 
H),2.5(s, 8H),3. l-3.2(d,2 
H),3. 85-4. 0(d, 2H), 4. 2(s, 
1H),5. 8-6. Id, 1H), 6. 7-7. 
5(m, 9H) 



0. 9-2. 0(m, 9H),2.4Cs, 8H), 
3.0-3. l(d, 2H),4. 0-4. 3(t, 
2H),4.3(s, 1H),5. 7-6.0(ii. 
1H), 6.5-7.5(m, 9H) 



11 



Cl^\ 



CHN~NCH 2 CH=CHCO0C 5 H, ,-iso 
• 2HC1 



130-135 
iso-PrOH 



0. 9-1. OCd. 6H), 1. 5-2. 0(m, 
3H),2.5(s,8H),3. 1-3. 2 Cd, 
210,4. 0-4. 3(t, 2H).4.3(s, 
1H),5. 8-6. 05 Co. 1H),6.6- 
7.5(b. 9H) 



112 



CHN NCH 2 CH=CHCO0CH 2 -< 
®T ^ -2HC1 ^ 



125-130 
iso-PrOH 



0.2-1.5(a. 5H),2.5(s,8H), 
3. 1-3. 2(d, 2H),3.95-4.05( 
d,2H),4.3(s, 1H),5. 9-6. 2( 
n, 1H),6. 7-7. 5(m, 10H) 



13 



CHN NCH 2 CH=CHCOO< > 
^ -2HC1 



146-152 
iso-PrOH 



1. 0-2. Kb. 10H), 2. 2(s, 1H) 
,2. 45(s, 8H),3. 0-3. 25(d,2 
H),4.2(s, 1H),5. 7-6. 2(d, 1 
HX6. l-7.0(i, 1H), 7. 1-7.6 
(s, 9H) 



14 



c 



CHN 



NCH 2 CH=CHC00CH 2 CH 2 0CH 3 
• 2HC1 



124-128 
iso-PrOH 



[0 0 4 7] 



2.5(s,8H),3. 0-3.2(4 2H), 
3.4(s, 3H),3. 5-3.8(1, 2H), 
4. 1-4. 3(m. 3H),5. 8-7. 5(m. 
11H) 

wch 



-14- 



i — r 

Kb 

I 1=1 

It) 
I No 



SI i§ 



I 

! (°C) 



H' NMR 



Kft 

CIn/z | 
Elm/z 



15 



cl ^O\ ^ I ll.0-1.3(t,3H),2.4(s,3H) 

CHN NCH 2 CH=CHC00CH 2 CH 2 0Cfi 2 CH 3 1123-128 I, 3. 0-3. 2(d, 2H). 3. 3-3. 8( 
•2HC1 |iso-PrOHim,4H),4. 1-4. 3(m, 3H), 5. 8 

1-7.5(1.111) 



442 
443 



116 



CHN NCH 2 CH=CHC0OCH 2 CH 2 0H 
<Q/ ^ -2HC1 ! 

I 
I 

1_ 



ll.25-l.7di, 2H3.2. 4-2. 95( 
a, 8H),3. 25-3. 5(d, 2HL4.2 
|-4.6(B,3H),6.0-6.4(d, 1H) 
l,6.7-7.1(i.lH),7.3-7.7(i 
l,9H) 



414 

415 



CI 



117 



"0\ y-y ! ll.75-2.25(i,2H),2.3-3.3i 
CHN NCH 2 CH=CHC00CH 2 CH 2 CH 2 OH I [ Cm, 8H), 3. 1-3. 35(d, 2H), 3. 



428 
429 



2HC1 



18 



ci^O\ 

c: 



l6-3.9(t,2H),4. 2-4.5(i. 3H 
I), 5. 8-6. 2(d, lfl), 6. 55-7.1 
Id, IE), 7. l-7.6d, 9H) 



CHN 



NCH 2 CH=CHC00(CH 2 ) 4 0H 
OCCH 
HCCOOH 



I 11.6-1. 7d.4H), 2. 42(s, 8H) 

1153-157 |3.0-3.15(d,2B),3.4(t,2H) 

I AcOEt |4.1(t,2H),4.18(a,lH).5.9 

I I (d, lfl), 6. 62-6. 8(1, 1HX 7. 

I 103-7. 35(m, 9H) 

H i 



443 



119 



Cl-<g\ ^ \ |l.l-1.35(t,3JD.2.4(s,8H) 

CHN_JCH e CH=CHC00CH 2 CO0C 2 H 5 1130-135 , 3. 1-3. 4(d, 2H), 4. 0-4. 4(q 
• 2HC1 | iso-PrOHl , 2H), 4. 2(s, 1H), 4. 55(s, 2H 

1)5. 8-7.5(ra. 11H) 



456 
457 



CHN NCH 2 C =C COOCH 3 
^ -HC1 



12. 39-2. 62d, 8H),3. 42(s,2 
1125-128 |H),3. 74(s T 3H). 4. 20(s, 1H) 
I 17. 10-7. 40 Cm, 9H) 



382 
383 



21 



_ CHN NCH 2 C =C C0OC 2 H 5 
Q/ ^ -HC1 



[004 st 1- 



|1.30(t,3H),2.42-2.70d.8 
122-125 |H).3.48(s,2H),4.25(q.2H) 
I |.4.36(s,lH).7.15-7.48(m, 
! I9H) 

J rarfci 



396 
397 



-15- 



i — r 

Utl 
i ^ i 

INoI 



1231 



1241 



1281 



[0 0 4 9] 



129 



I L 



m & a 



CL 



1221 <g\ 

CHN NCH 2 C^CHC00C 2 H 5 
@/ " '2HC1 



/CI 



CHN NCH 2 CH=CHCOOC 2 H 5 



CHN NCH 3 CH=CHC00C 2 H 5 
• 2HC1 



|25[ CHN NCH 2 CH=CHC00C 2 H 5 

<0/ ^ -2HC1 



26| ~ CHN NCH 2 CH=CHCO0C 2 H 5 

W W -2HC1 



1271 CHN NCH 2 CH=CHC00C 2 H 5 

W -2HC1 



CHN NCH 2 CH=CHCOOC 2 H S 
• 2HC1 



CF 3 



(O 

)=<;CHN NCH!CH=CHC00C 2 H 5 
<Q/ ^ • 2HC1 



(°C) 



182-186 
EtOH/ 
MeOH 



181-186 
EtOH 



185-189 



170-175 



161-164 
EtOH 



206-210 
EtOH 



193-196 
EtOH 



H' NMR 



I. l-1.55(t, 3H),2. 4(s,8H) 
,3.0-3.2(d, 2H),3.95-4.4C 
Hi 3H),5. 7-6. l(d, 1H),6.5- 
7.5(n. 10H) 



L.l-1.4(t, 3H),2.4(s, 8H), 
3. 0-3. 2(d, 2H), 3. 9-4. 3(q, 
2H),4.75(s, 1H),5. 65-6.1 
Cd, 1H). 7. 1-7. 4(n, 10H) 



l.l-1.35Ct. 3H), 2.2(s, 8H) 
2. 9-3. Kd, 2H),3.8-4. 2(q, 
3H),5. 6-6. 0(d, 1H),6.5- 
7.0(n. 1H),7. 1-7. 4(n. 9H3 



1. 1-1. 4(t, 3H), 2. 5(s. 8H), 
3. 0-3. 2(d. 2H), 4. 0-4. 4 Cm, 
3H). 5. 8-7. 5Cn, 11H) 



1. 15-1. 45(t. 3H),2.25(s,3 
H),2.4(s,8H),3. 0-3.2(d,2 
H),4.0-4.4(q, 2H),4.2(s, 
lH),5.8-6. 15(d, IB), 6. 7- 
7. 5(n, 10H) 



L 15-1. 5ft, 3H),2.5(s, 8K) 
.3. 1-3. 3Cd, 210, 4. 0-4. 5<q 
,2H),4. 35(s, 1H), 5. 8-6. 2 
Cd, 1H). 6. 7-7. 2(n, 1H>.7.2 
-7.7<n,9H) 



L.3-1.6(t, 3H),2.6Cs, 8H), 
3. 2-3. 45(d, 2H),4. 1-4. 5(m 
,3H),5.8-6.3(d, 1H),6. 6-7 
,l(i, 1H),7. 2-7. 9Cm, 9H) 



l.l-1.5(t, 3H), 2. 4Cs,8H), 
3.0-3.3(d, 2H). 3. 9-4. 4 (q. 
98-102 |2H),4.7(s,lH), 5.7-6. Hd, 
1H). 6. 7-8. 2(m, 10H) 

mM 



-16- 



&i m m « 
til 

No| 


a) 


H' NMR 


WM i 

Clm/zl 
Elm/z 


1 CHsOYQX /-% 
301 CHN NCH 2 CH=CHC00C 2 H 5 
1 ©? ^ -2HC1 


181-185 
EtOH 


1. 1-1. 4Ct. 3H),2.45(s,8H) 

3. 0-3. 2(d, 2H),3. 75(s, 3H) 

4. 0-4. 4(q, 2H),4. 2(s, 1H) 

5. 8-6. 15(4 1H), 6. 5-7. 5 
Ci, 10H) 





31 



_ CHN NCH z CH=CHC00C 2 H 5 
<gy W -2HC1 



135-140 



1. 15-1. 4(t,3H), 2.45(s, 8H| 
),3. 0-3. 2 (4 2H),3. 95-4.4! 
Cq. 3H),5. 7-6. 1(4 1H), 6. 61 
5-7. Kb. 1H), 7. 25(s. 5H), I 
7. 4-7. 7(d, 2H),8. 0-8.2(4 I 
2H) | 
h 



409 
410 



32 



CH 2 CNH-@\ 



148-153 



_ CHN NCH 2 CH=CHCOOC 2 H 5 
<& W -2HC1 



1. 1-1. 5(t, 3H), 2. Ks, 3H), I 421 
2.45(s,8H),3.0-3.3(d,2H)| 422 
,3. 9-4. 45(m, 3H), 5. 7-6. 2(1 
d, 1H),6. 4-7. 0(m,lH), 7. 0-1 
7. 8(n, 10H) ! 



33 



CHN NCH 2 CH=CHC00C 2 H 5 
Cl-Q/ ^ -2HC1 



212-217 
EtOH 



1. 15-1. 45(t, 3H),2. 45(s.8l 
H), 3. 05-3. 3(4 2H), 4.0- I 
4.45(q, 2H),4.2(s, 1H), 5. 8 1 
-6. 2(d. 110. 6. 7-7. 2(m, 1H)| 
, 7. 3(s, 8H) | 



432 
433 



34 



CHN NCH 2 CH=CHCOOCH 3 
F-@/ ^ -2HC1 



171-175 
EtOH 



2. 45(s, 8H), 3. 05-3. 25(d. I 

3H), 3. 7(s, 3H), 4. 2(s, 1H), | 386 

5. 8-6. l(d, 1H). 6. 8-7. 5(n. I 387 

9H) | 



35 



CHN NCH 2 CH=CHC0OC 2 H s 
F-®/ ^ -2HC1 



196-199 
EtOH 



1.2-1.4(t,3H),2.5(s,8H), | 
3. 1-3. 3(4 2H), 4. 0-4. 5 (q, I 400 
3H), 5. 8-6. 2(4 1H), 6. 8- I 401 
7. 6(m, 9H) | 



36 



CHN NCH 2 CH=CHC0OC 2 H 5 
CH a O-(g/ ^ * 2HC1 



164-169 
EtOH 



1. 15-1.5(t.3H),2.5(s. 8H)I 
,3.05-3. 25(4 2H), 3. 75(s, I 
6H), 4. 0-4. 45(q, 2H).4.2(s| 
,1H),5. 8-6.2(4 1H),6. 7-71 
. 50n, 9H) I 



I L 



[0 0 5 0] 



me] 



-17- 



i — r 
I ft I 

\ t frl\ 
Nol 



m m ^ 



SIS 



H' NMR 



mm 

CIm/z| 
Elm/zl 



371 




:hn nch z ch=chcooc 2 h 5 

(g/ ^ -2HC1 



176-179 
iso-PrOH 



1. 1-1. 35(t, 3H), 2. 5(s, 8H) 
3. 05-3. 15(d, 2H), 4, 0-4. 3( 
q, 2H),5.0(s, 1H),5. 8-6. 1( 
d, 1H),6.7-8.5(b,13H) 



|38| CHN NCH 2 CH=CHC00C 2 H 5 

{Q/ ^ -2HC1 



155-161 
iso-PrOH 



1.05-1. 3(t,3H), 2. 4(s,8H) 

3. 0- 3. 2Cd, 2H), 3. 95-4. 35 
(q, 2H),4. 35(s, 1H),5. 75- 
6. l(d, 1H), 5. 7-7. Km, 1H), 

7. 1- 7. 9(n, 12H) 



1391 



CHN NCH z CH=CHC00C 2 H 5 
S v -2HC1 



160-163 
iso-PrOH 



1. 32-1. 4Ct. 3H), 2. 5(s, 8H) 
, 3. 1-3. 2(d, 2H), 4. 0-4. 4(q 
,2H),4.65Cs, 1H),5. 8-6. 0( 
d. 1H),6. 7-7. 5Cm, 9H) 



C1 ^g\ rs 
1401 CHN__NCH Z C =CHCO0CH 3 

<g/ "~ kn 3 • 2HC1 



137-142 



2. 2-2. 7(i, 8H), 3. 6-3. 8(m, 
8H), 4. 2(s, 1H), 5. 15(s, 1H) 
7. 0-7. 5(m, 9H) 



1411 



C! 



CHN NCH 2 CH=CHCH=CHC00C 2 H 5 



2HC1 



177-181 
EtOH 



1.0-1.3(t,3H),2. 35(s, 8H) 
,2. 9-3. l(d, 2H),3. 9-4. 3(q 
,3H),5. 55-5. 90(d.lH).6.0 
-7. 05(m, 3H), 7. 05-7. 5(m, 1 
1H) 



1421 



( 



CHN"liCH 2 CH=CHCH=CHC00CH 3 



HOOCCH 
HCCOOH 



192-194 
AcOEt/ 
MeOH 



2. 15-2. 75(m, 8H), 2. 95-3. 3 
Cd. 2H) ( 3.7Cs,3H),4. 35(s, 
lH) f 5. 75-6. 5(m, 3H), 7. 0- 
7.65(1, lOHXDMSO-ds) 



1431 



[o o 5 rr 



ci^ 

„ Cl 



CHN NCH 2 CH=CHCH=CHC0OC 2 H 5 
• 2HC1 



162-167 
EtOH 



1. 1-1. 4(t, 3H), 2. 9(s, 8H). 
3. 0-3. 2(d, 2H), 4. 0-4. 4(m, 
3H), 5. 65-6. 0(d, 1H), 6. 0-7 
. 2(m, 3H), 7. 2-7. 45(m, 10H) 

TWtT 



-18- 



\% 

I No 



m a a 



I (t) I 
I BttA I 

I tm i 



H' NMR 



i 1 

KM 

CIm/z| 
Elm/z | 



144 



C1 ^S^ y— » 1 ll.l-1.4(t,3H),2.9(s,8H), 

CHN NCH,CH=CHCH=CHCOOCiHb 1 177-179 13. 0-3. 2{d, 2H), 4.0-4 4(«, 



•HOOCCH 

ii 



HCCOOH 



| AcOEt |3H), 5. 65-6. 0(d,lH) r 6.0-7 
I |.2Gn,3H), 7. 2-7. 45(m,10H) 

H 1 — ' " 

I |0. 7-1. l(t, 310.1. 4-1.85(n 

|,2H),2. 15-2.65(m, 8H),2.9 
1-3.3(111, 2H),3. 9-4. 2(t, 2H) 
i NeOH | t 4.3(s ( lH),5,85-6.5(m,3H 
I |),6.8-7,65(n t 10H)(DMSO-d 



145 



CHN 



NCH z CH=CHCH=CHC00C 3 H 7 -n 1 174-177 
• HOOCCH | AcOEt/ 

HCCOOH 



ci-<§\ 

CI 



NCH 2 CH=CHCH=CHC00C 3 H 7 
• HOOCCH 
HCCOOH 



I | L 35-1 6(d f 6H), 2.4-2. 85( 

-lso| 186-192 k 8H), 3. 25-3. 5(n, 2H), 4. 5 
I AcOEt/ |5(s,lH) t 4.9-5.35(m,lH),5 
I MeOfll. 9-6. 65(n,3fl), 7.2-7.75(in 
I |,9H)(DMS0-d 6 ) 



147 



^ I 1 0- 8-L OCn. 3B). 1. 15-1. 6Cm 

CHN" NCHzCH=CHCH=CHC0OC 4 H 9 -ii| 153-160 |4H), 2. 4(s, 8H), 3. 0-3. Kd, 
• 2HC1 | iso-PrOH 1 2H), 4. 08(t, ZH). 4. 18(s, 1H 

I |),5.62-5.85(d.lH).6.0-6. 
I |7Cm,3H),7.0-7.3(ni,SH) 



1 — 

I 

NCH 2 CH=CHCH=CHC0OC 4 H 9 -n| 176-181 
• HOOCCH | AcOEt/ 

HCCOOH I HeOH 



148 



CI 



lO.8-l.OCm.3H), 1.15-1. 6(m 
t,4H),2.4(s, 8H),3. 0-3. l(d 
|,2H),4. 08Ct, 2H), 4. 18(s.l 
|H), 5. 62-5. 85(d, lH),6.0-6 
|.7Cm, 3H), 7. 0-7. 3(m, SH) 



Cl-O^ i 10. 75-1. 15(d,6H), 1.75-2. 2 

CHN NCH 2 CH=CHCH=CHCOOC 4 H 9 -iso 1 188-191 1 (m, 1H), 2. 5-3. 05(m, 8H), 3. 
<q/ W • HOOCCH | AcOEt/ |3-3. 6C&2H). 3. 85-4. l(d, 2 

HCCOOH | MeOH!H) > 4.35Cs,lH),5.75-6.8Cm 
t L3H),7.0-7. S5Cm, 10H) 



CI 



150 



CHN 



NCH 2 CH=CHCH=CHC00C 5 H, 
■ HOOCCH 
HCCOOH 



I |0. 65-1. 9Cm,9H), 2.2-3. OCin 

-nl 159-162 |,8H),3.25-3.75Cd,2H),3.9 

I AcOEt/ l5-4.4Cq.3H), 5. 7-6. 5(n, 3H 

I MeOH |), 7. 0-7. 65(m, 10H) 



[0 0 5 2] 



R8] 



-19- 



i — r 
Ktl 

1 ra I 

\m\ 

INol 


to is a 


— ! 1— 1 1 

1 1 IStS 1 
| (°C) 1 H' NMR IftfrW 
1 I 1 CIq/zI 
1 1 1 Elm/zt 

— H 1 1 1 


] j 

1511 


CHN KCH 2 CH=CHCH=CHC00C 5 Hu 
<g/ w -HOOCCH 

HCCOOH 


155- 10.7-1. 15W.6H), 1.3-1. 8(m| | 

-isol 158l.3H).2.65(s,8H),3.2-3.5(| 466 1 

|AcOEt/|d,2H),3.9-4.35(q,3H),5.7| 467 1 

I MeOH|-6.75CiB,3H),7.0-7.7Cm,10l 1 

1 IH) II 
i i 1 1 


I52| 


C17q\ ^ 1 11. 12-1.45Ct,3H).2.4<s,8H| 1 
^CHN NCH z CH=CHCH=CHC00C 2 H 5 1200-203 |), 2. 93-3. 2(d. 2H), 3. 91-4. j 424 
<j3/ • HOOCCH | AcOEt/ I4(m, 3H). 5. 6~5. 9(d, 1H), 5. I 425 
^ HCCOOH | MeOH [95-6. 8(m, 3H), 6. 93-7. 45(m| | 

1 I.10H) 1 1 
1 1 1 1 


153! 


CH 3 -<SX ™ 1 |1.12-1.5(t.3H),2.25(s.3H| ! 
CHN NCH 2 CH=CHCH=CHC00C 2 H s 1 191-193 |), 2. 68(s, 8H), 3. 15-3. 5(d, I 404 i 
<fV ^ • HOOCCH | AcOEt/ |2H), 3. 9-4. 45(q,3H), 5.5-61 405 1 
HflcMB 1 MeOH ] . 9(m. 3H), 6. 9-7. 75(m, 10H) | 1 
— — I 1 1 1 


1541 


CF »"7o\ /—\ 1 |l.l-1.5(t3H).2.45(s.8H)| 1 
^CHN NCH 2 CH=CHCH=CHC00C 2 H 5 1180-183 1,2. 85-3. 4(d, 2H), 3. 95-4.41 458 1 
W • HOOCCH I AcOEt | (m, 3H), 5. 6-6. 85Gd, 3H), 6. 1 459 i 
HCCOOH I |9-7.75(m,10H) 1 1 
1 1 1 1 


155 


F^©\ 1 |l.l-1.4(t,3H),2.4Cs,8H). | 1 
CHN NCH 2 CH=CHCH=CHC00C 2 H 5 1 150-156 1 3. 0-3. 2(d, 2H), 4. 0-4. 3(q, 1 426 1 
F^C/ w -2HC1 I EtOH |3H),5.65-5.9(d.lH),6.0- 1 427 1 

I |7.1(n,3H),7.1-7.4(ii,9H) I ! 

i i ... 1 1 


156 


CBN NCH 2 CH=CHC00H 


I |1.8-2.7(m,8H),2.8-3.3(m, | 336 1 
1108-112 |2H),4. l(s-lH),5.5-6.7(m, I 337 1 
I MeOH |2H),6.8-7.7(i!,10H) ! 1 
| |(DKS0-d 6 ) 1 1 
— 1 1 1 1 


157 


! CHN NCH 2 C^C COOH 

| @f ^ 


| |2.4-2.72(i,8H),3.5(s,2H)| — 1 
1112-115 I.4.32U. IK), 6.54(s. 1H), 1 333 1 
I EtOH/ 17. 1-7. 5Gi, 10H) l(M + -l)l 
| MeOH 1 1 1 

1 1 1 1 


158 

i .. 


i Cl-®v „ 

1 CHN NCH 2 CH=CHCOOH 

i_ 


|2.0-2.8(n,8H),3.1(s t 2H), I 370 1 

109-113 |4. 05(s,lH), 5.6-6. 2(d,lH)| 371 1 

MeOH |,6.4-6.8(n,lH),6.8-7.3(ra| | 

| |,9H)(CD 3 0D+CDC1 3 ) 1 1 

i — i 
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1 1 

£1 

$3 1 
;No| 


m m a 


— 1 1 — ■ 1 

RM 1 1 
(TO 1 H' NMR 1 
1 1 1 

i mm i 1 

i i i 


i 

UM 1 

Clia/z | 
Eln/zl 


1591 


^CHN NCH 2 CH=CHC0OH 


1 75-80 


i i 

12.3-3. 0(b, 8H), 3. 2-3. 60d, I 
|2H),4.3(s,lH),5.75-6.2(d| 
|,lH),6,4-7.8(m,10H) | 

1 1 

H \ 


404 ! 

405 I 


1601 


CHN NCHjCH-CHCCONa 


1213-221 


11.5-3. 25(m, 10IO.4. 05(s, 1| 

|H), 5.65-7.7(b, 11H) I 

l(D 2 0) I 

1 1 
i i 


— 1 


161! 


CF3 7oy /-> 

^CHN NCH z CH=CHCOONa 
& ~ 


1 1 1.2-3. 4(o, 10H), 3. 6-3. 95 1 
1196-209 |(n, 1H), 5.6-8. 0(m, 11H) | 
1 1 (D 2 0) I 

1 1 1 
i i i 


— 1 


1621 


CHN NCH 2 C = C COOH 


1127-130 


|2.50-2.74(ra,8H),3.54(s > I 
|2H),4. 34(S,1H),6. 84(ra, 1H| 
l).7.24-7.54(n,9H) 1 
1 1 
H 1 


324 | 
(-C0 2 ) | 
324 I 


1631 


CHN NCH 2 CH=CHCH=CHC00H 
@f ^ -HOOCCH 


1178-180 
1 CHCls 


12. 4-3.6(b, SHU. 65-4. l(d| 
1,20,4. 45(s, lH),5.7-6. 7(1 
|n,3H),6.8-7.65(n,10H) 
|(DNS0-d 6 +CDCl s ) 
H 1 


396 
397 


1641 


^/CHN NCH„CH=CHCOOC 2 H B 

<Qf • 2hci 




|1.15-1.4(t,3H),2.5(s,8H) 
1,3. 1-3. 2(d, 2H),4.0-4.4(q 
1,2H),4. 5(s, IB). 5. 8-8. 6(m 
I.11H) 

H 1 


365 

366 1 


1651 


ci^<5\ ^ 

^-v^CHNJCHa CH=CHCO0C 3 H 6 
\Sr ^ ■ 2HC1 




|1. 1-1. 4(t, 3H),2.4(s, 8H), 
|3. 0-3. 2(4 2H), 3.9-4.3(q, 
|2H),4.35(s, lH),5.7-6. 05( 
Id, 1H), 6. 6-7. 6(n, 9H),8.3- 
18. 5 (d, 1H) 


399 1 

400 1 


1661 
i i 


^XHN NCH 2 CH=CHC00C , H , 
\Sf • 2HC1 


1 86-91 

t 


H 

11. 15-1. 4(t, 3H),2.5(s, 8H) 
1,3. 1-3. 2(d, 210,4. 02-4. 39 
i(q,2H),4. 48(s, 1H),5.85- 
I8.6OU0H) 


383 1 
1 384 1 

i i 






m 


1 0] 
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1 
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INo 


T 

1 ie S 


(TO 


i 

1 H' NMR 


-i 

Cln/zl 
Eln/zl 


i 

167 

1 
1 

i — 


MQX ^ on i 

/ p^ v CHN NCH 2 CH=CHC00^d)H) | 
W ^ -2HC1 | 


89-92 


|2.5(s,8H),3. 15-3. 25(d 2H 
l),4.4(s,lH),6.0(s, 2H), 
16.15-8. 65(n. 12H) 


475 1 
476 


68 

1 

1 — 1 


CHNJCH e CH=CHCOOCH 2 -<g>-0 f 
V -2HC1 


78-81 


12. 45(s, 8H), 3-3. 2(d, 2H), 
14. 46(s, lB),5.05(s,2H), 
|5.9(s.2HX5. 8-8. 6Cm. 13H) 


490 j 
490 1 


1 

169 


F 'QX /— v ^ 0CHs 1 
/^CHN_NCH 2 CH=CHCOOCH 2 -<g>-OCH3 1 

W ■ 2HC1 0CH 3 1 

i... i 


69-72 


|2.5(s,8H),3. 0-3. 5(d,2H), 
13. 85(s, 9H),4. 3-4. 7(m. 2H) 
, 5. l(s, 1H), 6. 1-6. 4(m, 2H) 
, 6. 5-8. 55(h), 11H) 


535 1 

536 1 


i 

70 

i 

H 


/OV CHN_JCH 2 CH=CHCO0(CH 2 ) 2 -<O^OCH S I 72-77 
W -2HC1 M 0CH s I 

1 

..... 1 


2.5(s, 8H), 3. 5-3. 7 Cm, 2H). 
3.95(s, 9H),4. l-4.6(m,3H)j 
6. 45(s. 2H), 5. 85-8. 6(m. 101 

H) | 


549 
550 


71 

! 
! 

h— 


F <^ ^ 

W ^ -2HC1 | 

t 

1 


72-77 


1. 6-3. 0(m, 4H), 2. 5(s, 8H), 
3. 1-3. 2(d, 2H),4. 0-4. 25(t 
,3H),4. 66(s, lH),5.9(s, 2H| 
), 5. 9-8. 65(m, 13H) 


549 
550 


i 

172 
h— 


^ v CHN v JCH 2 CH=CHC00(CH 2 )3-(oV0CH 3 1 72-77 
• 2HC1 M 0CH 3 I 

1 


1. 8-3.0(m, 4H),3. 15-3. 3(m 
,2H),3. 9(s,9H),4. 0-4.4(t| 
,2H),4. 5(s, 1H),5. 9 8. 6(m| 
, 12H) | 


563 
564 


1 
1 

173 

1 
! 

— 


^yCW NCH 2 CH=CHC0OCB 2 CH 2 N(C 2 H5)2 
V ' • 2HC1 




0. 95-1. 2(t, 6H), 2. 5(s, 8H) 
,2. 35-2. 9(m, 6H), 3. 0-3.2(1 
d, 2H),4.0-4.4(t,2H),4.4(| 
s, 1H), 5. 8-8. 6(m, 10H) | 


454 1 

455 1 


74 

| 


/^yCHN_JICH 2 CH=CHC00^ NCH 

-2HCl" I 

i 


87-90 


1. o-2. aim, 17H), 3. 1-3. 2(d 
,2H),4.3(s, 1H),4. 5(s, 1H)| 
, 5. 8-8. 6(m, 11H) \ 

i 

i 


604 | 

605 1 

i 
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Kb 



[No 



175 



176 



177 



178 



179 



180 



181 



182 



tit & St 



y~^,CHN KCH 2 CH=CHC0NHCHs 
-2HC1 



CHN NCH 2 CH=CHCONHC 3 H 7 -iso 
• 2HC1 



\S W • 2HC1 



^Cflq_JCH 2 CH=Cl 



CHCH^CHCOOCzHs 
2HC1 



CHN NCH 2 CH=CHC00H 



f-\JM, I NCH z CH=CHCH=CHCO0H 
<9f • 2HC1 



CHN NCH 2 C =C C00C 2 H s 
<Q/ ^ H -2HC1 



CHN NCH 2 C < COOCH; 



2HC1 



87-91 



2. 5(s, 8H),2.8-3.0(d, 3H), 

3. l-3.2(d.2H),4.5(s. 1H), 
5. 5-8.6Cn.llH) 



74-79 



66-69 



95-99 



164-167 



117-120 



185-191 
iso-PrOH 



140-145 
iso-PrOH 



H' NMR 



1. 1-1. 2Cd, 6H),2. 45(s, 8H) 
,3. 0-3. 2(d, 2H),3. 9-4. 4(n 
,lH),4.4(s, 1H),5. 5-8. 6Cm 
,11H) 



1.0-1. 5(t, 6H),2.5(s,8H), 
3.0-3. 6(b, 6H),4.45(s, 1H) 
6. 2-8. 6 Cm, 10H) 



1. 15-1. 4Ct, 3H),2. 45(s, 8H 
),3. 15-3. 25Cd, 2H),4-4.4C 
q, 2H),4.4Cs, 1H), 5. 65-8. 5 
Cm, 12H) 



2. 55Cs, 8H),3. l-3.39Cm,2H 
),4.48(s,lH),5.8-8. 75Cm, 
10H) 

(CDCI5+CD3OD) 



2.65Cs,8H),3. 250n,2H), 
4. 45(s, 1H), 5. 75-8. 5(m, 12 
H) 



1.24U, 3H), 2. 48Cs, 8H), 
3. 12Cdd,2H).4.2(q, 2H), 
4.22(s, lH),5.9Cd, J=15, 1H 
),6. 68-7. 02Cm, 1H), 7. 05-7 
.420b, 10H) 



2.37Cs, 8H),2. 92-3. 25(d,2 
H),3. 74Cs, 3H), 4. 15(s, 1H) 
, 5. 67-6. 05(d. J=15, 1H), 
6. 44-6. 9Cn, 1H), 6. 95-7. 45 
Cn. 9H) 



mm 

CIb/z| 
Elm/zi 



368 
369 



396 
397 



410 
411 



409 
410 



355 
356 



381 
382 



364 
364 



384 
385 



1 , 1 



[0 0 5 6] 
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i — r 
Htl 
£1 



I No I 



18)1 



84! 



186! 



i , i 



[0 0 5 7] 



» a a 



! ft) 



«3> 



1ch 2 c =c cooc 2 n 5 

H - 2HC1 



^ H 

NCH 2 6 =C COOC z tt 5 
A -HOOCCH 

ft 



HCOOB 



86 j CHN NCH 2 C =(f COOC2H5 

^ H -CHCOOH 
CHCOOH 



-\ H 

NCH 2 6 =C CO0C 3 H 7 -n 
A • ZHCl 



871 CHN NCH 2 C =C C00C 3 H 7 -iso 

<g/ A ■ 2HC1 



196-200 
iso-PrOH 



170-172 
AcOEt 



161-164 
AcOEt/ 
HeOH 



180-185 
iso-PrOH 



193-196 
iso-PrOH 



<5> 



+ 



NCH 2 C =C C00C 4 H 9 -n 1173-178 
A ■ 2HC1 liso-PrOH 
I 




NCH^ CQ0C 4 H 9 -n 
H ■ HOOCCH 



1169-172 
I AcOEt/ 
MeOH 



I 



H' NMR 



1. 26(t,3H),2. 48(s,8H), 
3.12(d,2H),4.14(q,2H), 
4. 24Cs,lH),5. 96(d, J=15, 
1H),S. 72-7. 00(m, 1H), 7. 12 
-7. 50(n. 9H) 



1. 24(t,3H),2. 48-2. 8(m, 8H 
),3. 32(d,2H),4. 14(q,2H), 
4. 25(s,lH),5. 98(d,M5, 
1H),6. 68(s, 2H), 7. 11-7.4 
Cm, 9H) 



1. 25(t,3H),2. 66(bs, 4H), 
3.15(bs, 4H),3. 80(d, 2H), 
4. 10(q, 2H), 4. 30(s, 1H),5. 
02(d, J=15, 110. 6. lOCs. 2H) 
,6. 50-6. 80(a, 1H),7. 00-7. 
40(m. 9H) 



0. 73-1. 12(d, 6H),L 41-1.8 
7(n, 2H),2.4(s, 8H), 2. 95-3 
.2(d, 2H),3. 9-4.28(t, 3H), 
5. 7-5. 05(d,J=15. 6, 1H),6. 
49-7. 5(n, 10H3 



1. 0-1. 5(d, 6H),2.4(s,8H), 

2. 86-3. 25(d. 2H), 4. 15(s, 1 
H), 4. 73-5.21(1, 1H),5.62- 
6. l(d, M5.6.1H), 6. 45-7. 
45(3i, 10H) 



0. 7-1. 6(o, 7H), 2. 45-2. 6(1 
,8H),3.32(d, 210. 4. 02(t, 2 
H),4.2(s, lH),6.0(d, J-15, 
1H), 6. 62(s, 2H), 6. 95-7. 38 
Cm, 9H) 



0. 7-1. 6(di, 7H),2. 45-2. 6(m 
,8H),3. 32(d, 2H),4. 02(t, 
2H),4.2(s, lH),6.0(d,J=15 
, 1H),6. 62(s, 2H),6. 95-7.3 
8(m, 9H) 
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(0057) 
Table 13 



Compound 

No. Structural formula 



90 



CHN_NCH 2 i C00C 2 H s 



H • 2HC1 



imp.(°C) 



'recrystall 



NMR 



ismg 
solvent 



182-186 
iso-PrOH 



-i 1 

Mass 

spectrometry 
Cim/z 
..Elm/z 



1. 1-1.42U, 3H),2. 26Cs, 3H 
),2. 45(s,8H),3. 01-3. 35(d 
,2H).3. 95-4.4(ii. 3H). 5. 7- 
6. ll(d, J=15, 1H). 6. 65-7. 5 
2(b, 10H) 



378 
379 



91 



CHN NCH 2 C =C C00C,H 5 
F<Q/ H • 2HC1 



187-191 
iso-PrOH 



1. 1-1. 5(t, 3H), 2. 41(s. 8H) 
.2. 82-3. 3(d, 2H),3. 91-4. 3 
5(q, 3H),5. 7-6. Kd, J=15, 1 
H),6. 22-7. 64 Cm, 9H) 



400 
401 



92 



Cl-©\ ^ H 

CHN NCH 2 C =C COOH 



104-111 
MeOH 



2. 38(bs, 8H),3. 12(d, 2H), 
5. 22(bs. 1H),5. 84(4 J=15, 
1H),6. 52-6. 88(h, 1H),7. 12 
-7. 48 (■, 9H) 
(DMSO-de+CDCla) 



370 
371 



93 



Cl-©sf ^ H 

C N_JCH 2 C =C C0OC 2 H 5 
(Q/ H • 2HC1 



[a] D = +6. 6 



398 
399 



94 



Cl-<OK r 



NCH 



= C COOC2H5 
H • 2HC1 



[a] D = -6.6 



398 
399 



95 



Cl^QX ^ 

CHNNCHsC =C COOCjHs 
<tj/ H II -CHC00H 

CHCOOH 



164-166 
AcOEt/ 
MeOH 



1. 6(t. 3H), 2. 7(bs, 4H), 

3. 25(bs. 4H). 4. 15(q, 2H). 

4. 30(4 2H), 4. 35(s, 1H), 6. 
05(4 J=12, 1H), 6. 15(s, 2H) 
, 6. 15-6. 5(n. 1H), 7. 05-7. 3 
5(«. 9H) 



398 
399 



(0058) 

Pharmacological Test 

As regards the compounds of this invention, Pharmacological Test process and the results thereof 
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are shown below. 
Test Example 1 

Passive cutaneous anaphylaxis (PCA^ inhibitory action 

This test was carried out in accordance with the process of Tada, Okumura (Tada,T. and 
Okumura ? T.: J. Immunol. 106, 1002-1011, 1971). 1000 times diluent of anti DNP-Ascaris serum 
made in accordance with Tada, Okumura process was intracutaneously injected by 0.05 ml / site at 
4 points into the back of Wistar type male rat (150-200g weight), and passive sensitisation was 
carried out. After 48 hours, 0.5 % Evans blue physiological saline solution 0.5 ml / 100 g including 
DNP-Ascaris 0.25 mg was injected intravenously without anaesthetic, and a reaction induced. The 
rat was bled to death by vigorously striking head after 40 minutes, and the skin was peeled off, and 
leakage dye at injection site was extracted and was determined. Moreover, the test compound was 
administered orally 1 hour before inducing the reaction. The inhibition ratio was compared with a 
case wherein 0.7 % methyl cellulose aqueous solution was administered orally as control. The 
results are shown in Table 15 (sic). As shown in the Table, all the compounds showed stronger 
action than compound A. Moreover, the comparative agent Ketotifen showed the action to the same 
degree as described in the literature. 
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(0059) 
Table 14 



Cornnound No 


Rat PC A inhibition rate 
(%)(10mg/kg-po) 


Comnound No 


Rat PC A inhibition rate (%} 
(10 mg/kg-po) 


2 


78.1 


47 


85.1 


3 


93.6 


48 


70.3 


4 


81.0 


55 


92.3 


5 


92.4 


56 


71.3 


6 


81.5 


58 


79.3 


7 


81.2 


59 


76.0 


8 


76.6 


70 


75.6 


9 


70.4 


81 


88.5 


10 


71.1 


82 


81.3 


11 


82.3 


83 


81.3 


12 


77.2 


84 


82.1 


13 


74.1 


85 


72.8 


16 


70.8 


86 


85.4 


17 


72.5 


87 


90.9 


18 


75.2 


88 


87.6 


19 


81.3 


89 


74.4 


22 


87.3 


90 


91.1 


23 


78.5 


91 


84.5 


24 


74.0 


92 


72.8 


26 


85.5 


93 


71.4 


28 


90.5 


95 


68.5 


34 


70.9 


Compound A 


68.3 


35 


91.4 


43 


93.6 


Ketotifen 


56.9-69.9 


44 


70.0 
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(0060) 

Test Example 2 

Antihistaminic action 

After having been bleeding to death a Hartley system female guinea pig (500-650g weight) by 
vigorously striking the head, about 10-25 cm of ileum was extracted from the ileocecum, and 
sample of 3 cm long made. The sample was suspended while applying a 0.5 g load in a Magnus 
tube which was filled with Tyrode liquid (30 ± 1°C) under 95 % 0 2 +5C0 2 % mixed gas aeration. It 
was left to stand for about 60 minutes, and one-shot application of histamine (3 X 10~ 7 M) was 
carried out after the sample had stabilised. The contraction was measured and the isotonicity was 
recorded using an isotonicity transducer. After the contraction had became uniform, the test 
compound was pre-treated for three minutes, and the inhibitory action was investigated. The result 
was shown as EC 5 o value. The results are shown in Table 16 (sic). As shown in Table 16 (sic), all 
the compounds showed weaker antihistaminic action than Compound A and comparative agent 
Ketotifen. 
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(0061) 
Table 15 



(^omnourid TsTo 


Extracted ileum anti-l-Tis 

Xj A 11 Civ L V vi 1 1 w LI 111 CI 1111 1 1 1 k 1 

ECso value (M) 


Comnound No 


Flxtracted ileum anti-TTis 

XjALIUV Lvvi llvUlll CI 1111 1 Ilk? 

ECso value (M) 


2 


1.9 x 10" 7 


58 


1.3 x lO" 6 


3 


2.6 x 10" 7 


60 


2.9 x 10" 6 


4 


9.7 x 10- 7 


64 


1.1 x lO" 6 


5 


9.0 x 10" 7 


66 


7.4 x 10" 7 


6 


1.7 x lO" 6 


67 


1.4 x lO" 6 


7 


5.7 x lO" 6 


68 


2.9 x 10 7 


9 


3.1 x 10" 5 


69 


1.5 x 10 6 


11 


3.5 x 10" 6 


70 


9.5 x 10 7 


12 


3.5 x 10" 6 


71 


5.8 x 10 7 


14 


6.0 x lO 7 


72 


6.4 x 10 7 


15 


1.2 x 10" 6 


73 


1.9 x lO" 6 


16 


2.8 x 10" 7 


74 


5.5 x 10 6 


17 


5.8 x 10" 7 


75 


1.5 x 10 6 


19 


1.0 x 10" 6 


77 


7.9 x lO" 7 


23 


1.3 x 10* 


78 


3.4 x 10 7 


24 


3.7 x lO" 7 


79 


4.5 x lO" 6 


26 


1.2 x 10" 6 


80 


2.4 x 10" 6 


27 


3.5 x 10" 6 


81 


4.4 x 10" 7 


28 


3.5 x 10" 6 


83 


7.8 x 10" 7 


30 


2.6 x 10" 6 


87 


1.1 x 10" 6 


31 


1.9 x 10" 6 


92 


1.1 x 10 6 


34 


5.4 x lO" 7 


93 


5.0 x lO" 6 


35 


1.2 x 10" 6 


94 


2.7 x 10" 6 


37 


4.2 x 10" 7 


Compound A 


9.5 x 10 s 


39 


5.2 x 10" 7 


43 


1.5 x lO" 6 


Ketotifen 


4.0-5.5 x lO" 9 


56 


3.1 x 10" 6 
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(0062) 

Test Example 3 

Konzett & Rossler method test. 

1 ml of 10 % ovalbumin was injected subcutaneous ly and intraperitoneally into Hartley system 
female guinea pig, and the guinea pig sensitised. About 3 weeks after sensitization, the guinea pig 
was anaesthetised with urethane and the trachea cannula having a branch was intubated, and it was 
connected to a respirator. It was immobilised by intravenous injection of gallamine, and artificial 
respiration was carried out. The antigen was challenged at a point when respiration was stabilised, 
and respiratory tract anaphylaxis (IgG dependency histamine twitch) was induced, and the change 
in respiratory tract pressure at the time was measured using the Konzett & Rossler method over ten 
minutes. Moreover, the test compound was administered orally one hour before antigen challenge. 
The inhibition ratio at the time of treatment with drug was indicated as % on taking the respiratory 
tract pressure change area under the curve for one hour in sensitized guinea pig administered with 
solvent as being 100 %. The results are shown in Table 17 (sic). As shown in Table 17 (sic), all the 
compounds showed an action equivalent or better or better than Compound A. Moreover, the 
comparative agent Ketotifen showed an action to about the same extent as described in the 
literature. 



(0063) 
Table 16 



Compound No. 


Konzett & Rossler inhibition 
rate (%) (10 mg/kg-po) 


Compound No. 


Konzett & Rossler inhibition 
rate (%) (10 mg/kg-po) 


3 


90.3 


58 


81.6 


5 


94.9 


60 


90.1 


6 


84.9 


83 


82.8 


7 


89.2 


Compound A 


83.9 


9 


96.3 


30 


76.5 


Ketotifen 


75.6* 


35 


90.1 



* 30 [igfkg-po. 
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(0064) 

Test Example 4 

Toxicity test 

Test compound was administered orally to ICR strain male mouse (25-3 5g weight) which had been 
fasted overnight, and the assessed as being alive or dead for 24 hours. The result was shown by 
minimum lethal dose. The results are shown in Table 18 (sic). All the compounds shown in Table 
18 (sic) showed toxicity lower than pre-existing drug used as comparative agent and Ketotifen. 
Accordingly, the compounds of this invention are compounds with extremely high safety, and long 
term continuous use is possible as pharmaceutical. 



Table 17 



Compound No. 


Mouse acute toxicity 
Maximum indifferent dose 
[fatal dose] (mg/kg-po) 


Compound No. 


Mouse acute toxicity 
Maximum indifferent dose 
[fatal dose] (mg/kg-po) 


2 


[>500] 


67 


[>1000] 


3 


[>500] 


68 


[>1000] 


4 


[>500] 


70 


[>1000] 


5 


[>500] 


72 


[>1000] 


8 


[>500] 


79 


[>1000] 


10 


[>500] 


87 


[>500] 


11 


[>500] 


88 


[>500] 


26 


[>500] 


90 


[>500] 


27 


[>500] 






33 


[>500] 


Compound A 


[>500] 


37 


[>500] 


39 


[>500] 


Ketotifen 


[500] 


66 


[>1000] 



(0065) 

Advantages Afforded by this Invention 

Piperazine unsaturated fatty acid derivatives of this invention (I) and addition salts thereof show 
excellent effects in tests with respect to various kinds of allergic actions. Moreover, antibacterial 
action of this compound was examined with yellow staphylococcuses and the like, and as a result, it 
was shown to have antibacterial action. The progression of the condition in an allergic disease, 
particularly atopic dermatitis, always proceeds with red spot, itchiness, decay, weeping, infection 
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and aggravation, and because piperazine unsaturated fatty acid derivatives of this invention (I) and 
addition salt thereof have an antibacterial action as well, they are particularly clinically useful. 
Accordingly, the compounds of this invention, regardless of the weak antihistaminic action, have 
excellent antiallergy action and antiasthmatic action as well as low toxicity, and are useful as 
therapeutic agent of allergic disease or asthma. 
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Rising Sun Communications Ltd. Terms and Conditions (Abbreviated) 

Rising Sun Communications Ltd. shall not in any circumstances be liable or responsible for the 
accuracy or completeness of any translation unless such an undertaking has been given and 
authorised by Rising Sun Communications Ltd. in writing beforehand. More particularly, Rising 
Sun Communications Ltd. shall not in any circumstances be liable for any direct, indirect, 
consequential or financial loss or loss of profit resulting directly or indirectly from the use of any 
translation or consultation services by the customer. 

Rising Sun Communications Ltd. retains the copyright to all of itsO translation products unless 
expressly agreed in writing to the contrary. The original buyer is permitted to reproduce copies of a 
translation for their own corporate use at the site of purchase, however publication in written or 
electronic format for resale or other dissemination to a wider audience is strictly forbidden unless 
by prior written agreement. 

The Full Terms and Conditions of Business of Rising Sun Communications Ltd. may be found at 
the web site address <http://www.risingsun.co.uk/Terms_of_business.html> 
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